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Preface 


ie Millennium Development Goals commit the international community to a comprehensive 
vi F development — one that places human development as the centerpiece of social and economic 
p «s and puts great value оп global partnerships for development. Since 2000, when the MDGs were 

z the United Nations Millennium Summit, the goals have been widely accepted as a yardstick for 
n ig development progress across countries. 


wever, discussion of many of the issues relating to the MDGs — namely, the likelihood and costs 
о ing them — has remained at a global level. There have been relatively few country studies that 
ei e examined sub-national variations in the likelihood of attaining the MDGs or have analyzed, in 
al \, the different factors that are likely to speed the attainment of the MDGs. 


< is one of the first detailed country reports on the MDGs done by the World Bank. A major 


с tion of the report is its focus on inter-state and inter-regional variations in India's development 
p: Гће report argues forcefully that India's performance on the MDGs will hinge critically on the 
N -rformance of its poor states, which not only have the worst human development outcomes in the 
c ut which also account for a large and increasing proportion of India's population. The report 
g snd mere description; it examines the association between the MD indicators and various policy 
ar ioral variables. Using these associations, it undertakes simulations of the likely trajectory of the 
Mi icators in the poor states through 2015 under possible scenarios. 


«rally, quantitative analysis of the type presented in this report is subject to many limitations. 
TI issues of data quality, statistical inference, and omission of important ‘qualitative’ variables, such 
as p. ince and accountability. It is therefore important to view this report not as the final and complete 


wot India's prospects at attaining ће MDGs, but instead as one of many contributions to a broader 
debe: on what it will take for India, and its many states and regions, to attain the MDGs. In going 
for, it will be important to complement the findings of this report with other methodological 


approaches. Indeed, the World Bank commissioned a number of case studies of innovative, on-the-ground 
interventions throughout India that have attempted to influence MD outcomes. These case studies and 
this report were discussed extensively at an MDG conference held in New Delhi in June 2004. 


We would like to express our gratitude to the many experts from government and non-government 
agencies, other international organizations, and civil society who provided their time and insights 


generously during the preparation of this report. 


Michael E. Carter 
Country Director 
World Bank India Office 


| ecutive Summary 


| luction 
S che launch of the 
№ um Development Goals 
( 4 at the Millennium 
k: in New York in 
т 2000, the MDGs 
ha ;»'come the most 
у iccepted yardstick of 
d ient efforts by 
g vents, donors and 
Х The MDGs аге а set 
o nerical and time- 


b argets related to key 
ac vents in human 


They 


h income-poverty 


d ient. include 
and 
h achieving universal 


pi education and gender 


eq reducing infant and 
ch irtality by two-thirds 
an rnal mortality by three- 
9 reversing the spread 
of iV/AIDS and other 
co nicable diseases, and 
hal the proportion of people 
without access to safe water. 
These targets are to be achieved 


by 2015, from their levels in 
1990 (United Nations 2000). 


Almost all the countries in 
the world, including India, have 
committed themselves to 
attaining the targets embodied in 
the Millennium Declaration by 
2015. Unfortunately, there is little 
understanding of whether India 
will be able to attain all of the 
MDGs, and whether there are 
some MDGs that India will be 


able to attain. here is even less 
understanding of what it will take 
— by way of economic growth, 
infrastructural investments, and 
sectoral interventions — to attain 
the different MDGs. Further, this 
report argues the importance of 
disaggregating the MDGs for 
India, given the very large 
geographical and socio-economic 
variations in millennium 
development (MD) indicators 
across the country. 


This report focuses on the 
attainment of five major human 
development-related MDGs by 
sub-national units in India — 
child and mortality, 
child malnutrition, schooling 
enrollment and completion, 
gender disparities in schooling, 
and hunger-poverty (as reflected 
by inadequate calorie intake). 
The selection of these MDGs for 
detailed analysis was based in 
large part on the availability of 
reliable sub-national data. 


infant 


The basic premise of this 
report is that there are large 
disparities іп the ^ past 
performance as well as future 
prospects of different sub- 
national units in terms of the 
MD indicators. India cannot 
hope to attain the MDGs 
without significant progress in 
the MD indicators in its poorest 
states — Bihar, Orissa, Uttar 


Pradesh, Madhya Pradesh, and 
Rajasthan. These states not only 
currently account for a large 
proportion of the country's 
population, but, because of more 
rapid population growth, will 
account for an even larger share 
of the country's population in 
2015. The report attempts to 
identify the specific interventions 
that will improve substantially 
the likelihood of the poor states 
attaining the MDGs. 


While one of the main 
objectives of this report is to 
present a disaggregated analysis of 
MDGs, availability of data limits 
the extent to which the analysis 
can be fully disaggregated. 
In addition, the simulations 
undertaken in this report are 
based on empirical analysis of 
survey data, which typically relies 
on many assumptions about data 
quality and 
inferences of causality between 
variables, and potential biases of 


measurement, 


statistical and ^ econometric 
estimates. It is therefore important 
to note at the outset that, while 
the results 
presented in this report may give 
an impression of precision, they 
are not that. They should be 
treated as being indicative of 
possible broad trends, and could 
usefully be complemented with 
other analyses using different 


methodological approaches. As 


and simulations 


long as the results are used with 
this understanding, they can be 
helpful in 'rough-order' planning 
for MDG attainment. 


The conclusion of this 
report is that attainment of the 
MDGs (at least the five specific 
goals considered in this report) 
will remain challenging in the 
poor states of India. Despite the 
grim situation, however, the 
poor states should be able to 


meet the MDGs relating 
to infant mortality, child 
malnutrition, and hunger- 


poverty with a combination of 
interventions, including sector- 
specific (such 
as nutrition supplementation 


interventions 


and immunization), economic 
growth, improved coverage of 
infrastructure, and wide-ranging 
reforms іп the institutions 
of service delivery. However, 
attaining the education goals will 
require considerably more effort. 
This report concludes that while 
substantial progress could be 
made by the poor states 
on increasing the rates of 
net primary enrollment and 
primary completion, it will be 
challenging for them to attain 
the education-related MDGs 
of 100% net primary enrollment 
and 100% primary completion, 
in large part because of the 
enormous gap between their 
current rates of net primary 
enrollment and completion (only 
50% and 54%, respectively) and 
the MD targets. The simulation 
analysis also suggests that 
complete elimination of the 
gender gap in primary and 
secondary enrollment, called for 
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by the MDGs, will be a very 
challenging goal to attain. 


Infant and Child 
Mortality 

The millennium development 
goal is to reduce infant and child 
mortality by two-thirds between 
1990 and 2015. For India, this 
would imply a reduction of the 
infant mortality rate (IMR) to 27 
and of the under-five mortality rate 
(USMR) to 32 by 2015. 


Despite infant mortality 
having declined impressively in 
India — from 130-140 infant 
deaths per 1,000 live births in 
the early 1970s to 68 in 2000 — 
the absolute levels of infant and 
child mortality are still too high 
(about 68 infant and 95 child 
deaths per 1,000 live births in 
1998-99). Nearly 134 million 
children die each year in the 
country before reaching the age 
of one. In addition, India 
compares poorly on the 
pace of IMR reduction to 
several other countries in 
South and Southeast Asia, 
including Bangladesh. 


There are large inter-state 
and intra-state variations in IMR 
in the country, with the IMR 
ranging from a low of 14 for 
Kerala to a high of 96 for Orissa. 
The rate of progress on IMR 
reduction has also varied 
significantly across sub-national 
units. States such as Bihar and 
U.P., which had among the 
highest IMRs in the country in 
1981, were among the top 
performers in IMR reduction 
over the period 1980-99. On the 


other hand, Andhra Pradesh and 
Karnataka had the slowest гасе of 
IMR decline over the two 
decades. In general, the > was 
some convergence in |^ ts, so 
that inter-state disparity infant 
mortality decreased veen 
1981 and 2000. 

An interesting fear ʻe of 
infant deaths in India that 
they are concentrated ir ома 
few states. The NFHS-2. a are 
also suggestive of infant waths 
being heavily concentrat ` in a 
relatively small num of 
districts and villages the 
country. For instance, · uring 
1994-99, a fifth of the cov уз 
districts and villages асс nted 
for one-half of all infant vaths 
in the country. While ‘hese 
numbers are not precise wing 
to the difficulty of me iring 
infant mortality for mall 
samples), they sugges: that 
infant mortality coul! be 
brought down considera (у by 
first identifying and then 
targeting — mortality-rec ucing 
interventions to those districts 


and villages with the largest 
number of infant deaths in 
the country. 


Econometric analysis of 
state-level data on IMRs over the 
last two decades shows some 
evidence, although not persistent, 
of a significant inverse association 
between infant mortality. and 
government health expenditure 
across states. [n addition, some of 
the more general econometric 
specifications suggest a stronger 
inverse association for the very 
poor states than for the non-poor 
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states. This may simply reflect the 
fact that states with high infant 
mo:c5:y rates tend to have a 
lar; portion of infant deaths 
ос g during the post- 
nec (as opposed to the neo- 
nat iod, and these deaths are 
m: ју averted by the typical 
(as ively inexpensive) child 
sui interventions, such as 
chi nunizations and oral 

n therapy. On the other 
ha: duction of neo-natal 
d ich are relatively more 
co n the better-off, low- 


m tates, typically requires 


m pensive interventions, 
su professionally-attended 
d or deliveries in 
in ns as well as post- 
d. id emergency hospital- 


ba i 


results also indicate 


sig t associations between 
in! хасу on the one hand 
ar aale literacy and рег 
са! SDP on the other hand. 
Pe ta income and female 
lit have a significant 
int: ive association with 


infant mortality such that the 


inver association between 
infant mortality and female 
literacy is stronger at higher 


income levels than at lower 
income levels. This suggests that 
female literacy and the level of 
development in a state 
(rather 


substitute for) each other in 


complement than 


terms of their association with 
infant mortality. 


1 Although neo-natal mortality reduction typically requires hospital-based care, 
package of home-based neonatal services, as shown 


There is significant gender 
disparity in the likelihood of 
children dying in India. While 
the probability of death is 
greater for males than for 
females until age one, the reverse 
is true from ages one to five. 
Parental neglect toward girls — 
symptomatic of the generally 
low social status of women — 
appears to be an important cause 
of the gender disparity in child 
mortality. Girls are less likely to 
receive adequate food allocations 
and medical treatment for their 


illnesses than boys. 


In addition, this report finds 
strong inverse associations 
between infant mortality and 
maternal education, access to 
roads, regular supply of electricity 
and sanitation, and coverage of 
tetanus immunization and 
antenatal care among women. 
The empirical results suggest that 
if the poor states were simply 
brought up to the national 
averages in terms of coverage 
of sanitation, road access, 
electricity, antenatal care, tetanus 
immunization, female schooling, 
and public spending on health 
and family welfare per capita, the 
cumulative reduction in the 
infant mortality rate in the poor 
states would be of the order of 12 
infant deaths per 1,000 live 
births (or 1696). If the magnitude 
of the proposed interventions 
were scaled up so as to bring 
the poor states to the mean 


level of the non-poor states, the 


a detailed description of the intervention). 


reduction in infant mortality rate 
in the poor states would be 
greater — about 36.5 infant deaths 
per 1,000 live births (or 48%). It 
thus appears that infant mortality 
in the poor states could decline 
substantially with a combination 
of interventions. 
Finally, we undertake 
simulations of the reduction in 
the infant mortality rate in the 
poor states to 2015 under the 
that the 


interventions are 


assumption fore- 
mentioned 
pursued gradually between now 
and 2015. The 


results suggest that the two 


simulation 


interventions most strongly 
associated with infant mortality 
reduction in the poor states are 
increased. schooling of mothers 
and additional public spending 
on health and family welfare. 
With all of the interventions, the 
infant mortality rate in the poor 
states is projected to decline from 
75 infant deaths per 1,000 live 
births to a level of 29 by 2015 — 
just slightly below the MD goal. 
This suggests that the infant 
mortality MDG will be 
challenging but attainable in 
the poor states of the 
country with a combination of 
mortality-reducing interventions 
pursued simultaneously. 


The finding about the 
association. between increased 
government health expenditure 
and infant mortality needs 
two qualifications. First, merely 


it is possible to provide a relatively inexpensive 
by a highly-successful field trial in Maharashtra in 1995-98 (see Box II.1 for 
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spending 
the 
composition, and 
effectiveness of public spending 


increasing health 


will not be enough; 


quality, 


is as important as raising its 
quantity. This is especially true 
of the poorer states in India, 
which are plagued with the 
most serious problems of 
governance and service delivery 
in the health (and other) 
sectors. Serious attention thus 
needs to be paid to making 
government health services 
work, especially for the poor. As 
the World Development Report 
2004 points out, this is a 
complex and difficult task that 
entails creation of the right 
institutions and incentives in 
the system to improve service 
delivery, such as devolving 
responsibility for service 
delivery to local governments 
and communities, contracting 
out certain types of service 
delivery to the non-government 
sector, and empowering 
consumers to demand better 


services from government 


health facilities. 


Second, the finding that 
public spending on health is 
associated with infant mortality 
reduction in the poor states is of 
little use to policy makers. 
Identifying the -type of health 
interventions on which to spend 
resources in the poor states is of 
much greater policy interest. 
The evidence in this report, 


Ái 


deviations below the NCHS reference. 


as well as the results of previous 
studies, suggest that a package 
consisting of expanded child 
and maternal immunization, 
antenatal care coverage, nutritional 
supplementation (including 
promotion of exclusive breast- 
feeding), home-based 
neonatal (including 
treatment of pneumonia) is 
likely to be a high-impact 
intervention strategy. 


Child Malnutrition 


The millennium development 
goal is to reduce the percentage of 
underweight children by one-half 
between 1990 and 2015, which 
would imply, for India, a reduction 
in the child underweight rate from 
54.8% in 1990 to 27.4% in 2015. 


and 
services 


Child malnutrition rates in 
India are extraordinarily high. 
The NFHS-2 indicates that 
nearly one-half of children aged 
0-35 months were underweight 
or stunted in 1998-99.2 About 
18-23 percent of children are 
severely underweight or stunted 
in the sense of being more than 
three standard deviations below 
the relevant NCHS standards. A 
comparison of data from two 
rounds of the NFHS shows 
a modest decline of about 11% 
(from a rate of 52.7% to 47%) 
between 1992-93 and 1998-99, 
This is a much smaller decline 
than in neighboring Bangladesh, 
where underweight rates fell from 
68% in 1992 to 51% in 2000. 


An average child und weight 
rate of 47% masks wide : 


iations 
in child malnutrition acro states, 
Child underweight rates v v from 


a low of 24-28% the 


Northeastern states and ila to 
51-5596 in the states Bihar, 
Rajasthan, Uttar Pradesh, — adhya 
Pradesh, and Orissa Like е, the 
decline in child underwei : rates 
over time has also varie. .reatly 
across states. In Pun for 
instance, the child und. veight 
rate fell at an annual rate 7.6% 
between 1992-93 and 8-99, 
while Rajasthan saw in 
crease of 2% per annum: n the 
child underweight rate dug the 
same period. 

Sub-state variation the 
child underweight rate also 
very large, with the rate aging 
from a low of 11% in th Hills 
region of Assam to a ^ ^h of 
60% in Chhattisgarh. Ме than 
a third of the region: the 
country have underweig) rates 
of 50% or greater, s^ wing 
the pervasiveness of child 
malnutrition in India. Even 


more worrying is the finding that 
more than a quarter of all the 
the 
experienced an increase in child 
underweight rates. These regions 
are scattered around the country 
— in the poor states (Jharkhand, 
Bihar, Orissa, and Uttar Pradesh) 
but also in the more prosperous 
states, such as 
Maharashtra, and Haryana. 


regions in country 


Gujarat, 
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Like infant deaths, 
underweight children are also 


concentrated geographically in a 


relatively small number of 
dis ors and villages. А mere 
it jf districts and villages 
a for 27-28% — and a 
q of districts and villages 


for more than half — of 
nderweight children in 


t incry. 


cral factors contribute to 
child 


poor 


d gh rates of 


m ition in India: 
1 | nutrition leading to 
k h weights, which in turn 
i s the risk of child 


r ition; poor infant 
f ;ractices (such as waiting 
f ty or longer after birth 
»reast-feeding an infant, 


he first breast milk or 


с ; early termination of 
€ breast-feeding and 
in tion of supplementary 
f ^ and high rates of 
di | and other infections. 
Iuch of the economic 
varweion in child underweight 
rales across economic groups 
occurs between the bottom four 
consumption quintiles and the 
top quintile, with little variation 
among the poorest 80% of the 
population. However, even the 
richest quintile shows relatively 
high child underweight rates 
(about 30%). The fact that 
nearly a third of the top 
consumption quintile in the 
country — a group that is likely 
to have good economic access 
to food — is malnourished 
suggests that cultural and social 
factors have an important role to 


play in determining child 
malnutrition in India. This is 
also consistent with the finding 
that the child underweight rate 
is relatively high in prosperous 
states such as Gujarat and 
Maharashtra. 


The other correlates of child 
malnutrition are affiliation to 
socially-disadvantaged groups 
(such as Scheduled Castes and 
Tribes and Other Backward 
Castes), maternal age and 
education, and birth order (with 
higher birth order girls having a 
greater risk of malnutrition than 
higher birth order boys). In 
addition, infrastructural variables 
— access to toilets, regular 
electricity, and good roads — are 
significantly associated with 
reduced child malnutrition. 


Much of the 
spending on child nutrition in 
India takes place on the 
Integrated. Child Development 
Services program. This program 


public 


consists of anganwadi centers 
(АУС) in each village, typically 
staffed by a village woman with 5- 
8 years of schooling and an 
assistant, whose functions are to 
provide growth monitoring, pre- 
school education and nutritional 
supplementation to targeted 
children aged 0-6 years in the 
village. Although the program 
covers all the villages in the 
country, recent surveys from a few 
states suggest that relatively few 
(about 10-30%) children aged 0- 
6 years in states such as Uttar 
Pradesh, Madhya Pradesh, and 
Rajasthan regularly attend the 
AWCs in their community. This 


may be because the amount of 
food supplementation provided 
to children is meager or irregular 
or both. 


There are large disparities in 
public expenditure on nutrition 
high- 
malnutrition states like Bihar, Uttar 
Pradesh, Madhya Pradesh, and 
Rajasthan spend only Rs. 30-50 on 
nutrition programs per child 0-6, 
while Gujarat, Punjab, and Haryana 
spend Rs. 90-100. Tamil Nadu's 
expenditure is close to Rs. 170, 


across states. Poor, 


while spending in the Northeastern 
states is above Rs. 500. 

Simulations based on 
multivariate analysis of child 
underweight rates using unit 
record data show that if the poor 
states were brought up to the 
national average in terms of 
coverage of sanitation, road access, 
electricity, medical attention at the 
time of delivery, adult female 
schooling, household income 
(consumption), and public 
spending on nutrition programs 
per child, the cumulative 
reduction in фе child 
underweight rate in these states 
would be of the order of about 8 
percentage points (or 15%). If the 
magnitude of the proposed 
interventions were scaled up, so as 
to bring the poor states to the 
average level prevailing in the non- 
the cumulative 
child 
underweight rate in the poor 
states would be 21 percentage 
points or 38%. These are large 
reductions in child malnutrition. 


poor states, 


reduction in the 


Indeed, the simulations indicate 
that, together, the proposed 
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interventions are associated with a 
reduction of 25 percentage points 
in the child underweight rate in 
the poor states — enough for 
them to attain the MD goal. 


As noted earlier, a great deal 
of the spending on nutrition in 
India takes place via the ICDS 
program. The МЕНЅ -1 data 
suggests that, after controlling 
for other factors (including 
household living standards and 
maternal education), the 
presence of an ICDS anganwadi 
center in a village is associated 
with a reduction of about 5% in 
the child underweight rate, but 
only for boys. A 5% reduction in 
underweight rates is consistent 
with anecdotal evidence that 
food rations distributed by most 
anganwadi centers in the country 
are limited, infrequent, and often 
irregular. However, the finding 
that all of the positive nutritional 
benefits of anganwadi centers 
accrue to boys, not girls, is 
surprising. It could reflect that 
parents tend to selectively bring 
their boys, but not their girls, for 
supplementary feeding at the 
center. Or it could indicate 
that anganwadi workers ог 
helpers provide а — larger 
allocation of food to boys than 
girls. This is an issue that merits 
further exploration. 


Primary Schooling 

The millennium development 
goal is to ensure that, by 2015, all 
children are in school, the net 
primary enrollment ratio is 100%, 
and thatall the pupils entering grade 
1 are retained until grade 5 (typically 
the last year of primary school). 


India has made rapid strides 
in education during the last 4-5 
decades. The gross primary 
enrollment rate, which was only 
43% in 1950-51, reached 100% 
by 1990-91, and has fallen slightly 
since then. An average gross 
primary enrollment rate of 95% 
for the country in 1999-200 for 
the country masks wide variations 
across states. Gross primary 
enrollment rates vary from a low 
of 65% in Uttar Pradesh to a high 
of 139% in Sikkim. 

However, as in other 


countries, gross enrollment 


rates obtained from school 
administrative records differ 
significantly from household 
survey-based estimates of 
enrollment. Data from the 55th 
round of the NSS indicate a 
gross primary enrollment rate 
of 61% and a net rate of only 
52.5% in 1999-2000. The data 
also show that, even at the peak 
attendance ages of 9-11 years, 
nearly 15% of the population 
does school. 
This is indicative of a large 
class of children who never 
attend school. 


not attend 


In addition, there are large 
differences across states in the 
primary attendance 
Attendance rates for the age 
group 6-11 exceed 90% in 9 
states — Kerala, Tamil Nadu, 
Maharashtra, Goa, Himachal 
Pradesh, and the states of the 
Northeast. At the other end, the 
primary attendance rates are only 
7596 or lower in Bihar, Orissa, 
Rajasthan, Uttar Pradesh, and 
Madhya Pradesh. With only 


rate. 


53% of children aged 6-11 
attending school, Bihar ran... as 
the poorest-performing state on 
school attendance in the cow: «ry, 


There is a large discrep icy 
between the age-specific an: the 


net primary attendance rate — all 
the states. Even in the ~~ ites 
having high attendance tes 
among 6-11 year olds, th aet 
primary attendance га is 
significantly lower. In Bib . a 


mere 28% of children aged 11 
attend primary school! 


Sub-state differences i the 
net primary school atten 
rate are very large as wel Six 
regions in the country — | 
in Bihar, Jharkhand, Orissa ind 
Manipur — had а net pri ary 
attendance rate of less than 0% 


in 1999-2000. Sixteen re; ns, 
out of a total of 78 regions, da 
net primary attendance re of 
less than 50%. Even re 
discouraging is the fact th 29 
regions in the country, ou: Га 


total of 77 regions, either dic not 
see an improvement in their net 
primary attendance rate between 
1993-94 and 1999-2000, or saw 
it decline. 


Analysis of state-level data 

the period 1980-99 
generally seems to show a 
significant Positive association 
between the gross primary 
enrollment rate and per-child 


over 


government expenditure on 
elementary education across 
states, even after controlling for 
per capita income and adult 
female literacy. In addition, 
depending different 


upon 
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specifications, the positive 
association between the gross 
prima -nrollment rate and 
gover ic elementary school 
expen is observed to be 
weak: the non-poor states 
than poor states. The latter 
result | reflect the fact that 
the o hildren who remain 
out o ool in the non-poor 
states hildren belonging to 
social luded and fringe 
group ted in hard-to-reach 
areas d mainstreaming 
these en into the regular 
schoo! m is often difficult 
and c ve. 

A ling to the NSS 55th 
round there were nearly 30 
millio: -of-school children 
aged í in India in 1999- 
2000 ly half of all these 
child: эте from the two 
states ‹ ır Pradesh and Bihar. 
Scho attendance is also 
very y concentrated in 
relativ few villages in the 
count mere 1096 of villages 
in the itry account for nearly 
one-half of all out-of-school 
children aged 6-11, while 20% 
of villages account for three- 
quarters of all out-of-school 
children. Most likely, these 
villages are Scheduled Tribe 


habitations that do not have a 
primary school of their own and 
are not within easy walking reach 
of a primary school. They are 
also likely to be poor villages 
where the opportunity cost of 
child labor (in terms of 
agricultural work) is high. These 
results indicate the importance 
and potential effectiveness of 
targeting school interventions to 


those villages and districts having 
the largest number of out-of- 
school children. 


Getting out - of - school 
children into school is only one of 
the education-related millennium 
development goals. Another goal 
is retention of students — viz., to 
ensure that the entire cohort of 
children who begins grade 1 
remains in school until grade 5. 
This report uses the primary 
completion rate, as measured 
by the proportion of 12-year old 
children who do not report 
themselves as never having 
attended school and also report 
currently being in middle school, 
as a proxy for retention. The 
primary completion rate for the 
country was 61.4% in 1999-2000 
— only slightly up from 58.7% in 
1993-99 — with large inter-state 
variations. For instance, Kerala 
had the highest rate (92.1%), 
followed by Goa, Maharashtra, 
Karnataka, and Tamil Nadu. The 
Northeastern states and Bihar, 
Madhya Pradesh, Uttar Pradesh, 
and Rajasthan rank at the bottom, 
with primary completion rates of 
50% ог lower  Intra-state 
variations in the primary 
completion rate are also very large. 


Analysis of unit-record data 
from the NSS 55th round show 
significant associations of the age- 
specific primary enrollment rate, 
net primary enrollment rate, 
primary completion 
rate with: household living 
standards (as proxied by per 
capita consumption expenditure), 
affiliation to historically- 
disadvantaged social groups 


Q 


and 


(such as Scheduled Castes and 
Tribes), adult male and female 
schooling in the household, 
electricity coverage, and the level 
of economic development in a 
state (as proxied by gross domestic 
product per capita). Better road 
access has a significant association 
with primary completion but not 
with enrollment. Government 
expenditure on elementary 
education per child 6-14 years in a 
state also has strong positive 
associations with 
school attendance and primary 


primary 


completion (but not with regular 
school attendance). 


The results also suggest that 
crime against women, as proxied 
by the number of cognizable 
kidnappings of women and girls 
per capita in a district, is inversely 


associated with both school 
attendance and completion 
for girls. 


The results with respect to 
school 
interesting. The availability of 
primary schools per 1,000 
children aged 6-11 in a district 
— an indicator of schooling 


infrastructure are 


quantity — is strongly and 
positively associated with school 
attendance, but not with 


primary completion, among 
6-11 year olds. On the other 
hand, an increase in the pupil- 
teacher ratio at the primary level 
in a district — an indicator of 
poor quality of schools — is 
associated with lower rates of 
school attendance and primary 
completion. This suggests that 
school attendance is currently 
constrained in India by the 
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availability of primary schools; 
hence, expanding the number of 
primary schools (in relation to 
the population of 6-11 year olds) 
would be associated with an 
increase in the school attendance 
rate. On the other hand, quality 
improvements, such as a 
reduction in the pupil teacher 
ratio, would be associated with 
an increase in primary 
completion (as well as in school 


attendance). 


A simulation analysis using 
the multivariate models 
estimated above suggests that 
simultaneous pursuit of several 
interventions — economic 
growth, growth of government 
expenditure on elementary 
education, electricity coverage, 
expansion of male and female 
adult schooling, an increase in 
the number of primary schools 
per 1,000 children aged 6-11, 
and a reduction of the pupil- 
teacher ratio — would be 
associated with a 31.5 percentage 
point increase in the school 
attendance rate in the poor states 
by 2015 — enough for them 
to attain universal primary 
enrollment. However, the same 
package of interventions would 
be associated with an increase of 
only about 27 percentage points 
in the net primary enrollment 
rate by 2015 — well short of the 
50 percentage points needed to 
attain the MD goal. These results 


suggest that while it may be 


possible to get all children aged 
6-11 in the poor states in school 
by 2015 with concerted action 
on many fronts, raising the 
net primary enrollment or 
attendance rate to 100% will be 


significantly more challenging. 


A comparable simulation 
analysis of primary completion 
in the poor states suggests that, 
with a combination of the fore- 
mentioned interventions? the 
primary completion rate is likely 
to increase by about 29 
percentage points by 2015 — 
significantly short of the 46 
percentage point increase that 
would be needed to attain the 
MD goal of 10096 primary 
The simulation 
results highlight the 
challenges that the Government 
of India is likely to face as it 
attempts to accomplish its 
ambitious goals of universal 


completion. 
thus 


elementary schooling and 


completion by 2010. 


It is important to note that 
attainment of the education-related 
MDGs in India will require, in 
addition to the interventions 
discussed earlier, broad-ranging 
institutional the 
education sector. Various surveys 
indicate that the rates of teacher 
absenteeism in public schools are 
very high in India, with the 
situation often being worse in the 


reform in 


poor states. Teacher absenteeism is 
a reflection of the larger problem of 


lack of accountability of school 
administrators and teachers to 
students and their parents. While 
there are no simple solutions to 115 
problem, evidence from of er 
countries suggests the need or 
institutional reform that empo» -rs 


citizens and communities to 
hold the state accountable ог 
school performance, dev ves 


and fina’ а 


powers to communities, pro les 


administrative 
greater autonomy to sch 5 
involves parents іп « 01 
management, and motivates | it- 
line workers to provide ђе er- 
quality schooling. 


Gender Disparity 
School Enrollmen 
Another of the MD go sis 
to eliminate gender disparit; іп 
schooling, such that the rat оЁ 


girls to boys enrolled a all 
schooling levels, but partici ly 
at the primary and seco: Ty 


levels, is 100%. 


School-based 
tive data suggest that Indio has 
made 
reducing the male-female gan in 


admin’ ra- 


impressive gains in 
the gross primary enrollment 
rate in the last fifty years, with 
the ratio of the female to male 
gross primary enrollment rate 
nearly doubling from 41% in 
1950-51 to 81% in 1993-94, 
where it has stayed since. Yet 
there are large inter state 
variations in the extent of gender 
disparity in schooling, with the 


3 The package of interventions considered for primary completion is slightly different from that for enrollments. First, increasing 
the number of primary schools per 1,000 children aged 6-11 is dropped from the projection (as it is not significantly associated 
with primary completion). Second, increased availability of village roads is included in the projection, as it is significantly 
associated with primary completion (but not with primary enrollment. | 
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gender yap being the largest in 
Bihar, Uttar Pradesh, and 
Raja where the gross 
prime nrollment rate for 
femal about two-thirds or 
less t! vat for males, and the 
sma! Punjab, Haryana, 
Sikk: ıd Kerala, where is 
parit; ar-parity in the gross 
prim rollment rates for 
boys irls, The data also 
indic le variation in the 
perfo c of states over time. 
Betw )80-81 and 1999- 
2000, instance, the largest 
relatis s for girls occurred in 
Hary where the ratio of 
fema! males enrolled in 
prima 1001 nearly doubled. 
At th ier extreme, Orissa, 
Utta lesh, and Kerala 
expe! small relative 
decli: he female-male ratio 
(alth: is important to note 
that male-male ratio of 
prim hool students was 
alrea t 9596 in Kerala in 
1980 

shold survey data 
from ;5th NSS round of the 
NSS aso show large sub-state 
differences in the ratio of female 
to male students in primary and 


secondary school. In nearly a 
third of the regions in the 
country, female students 
constitute fewer than three- 
quarters of male students at the 
primary and secondary levels. 
Even more disconcerting is the 
finding that, between 1993-94 
and 1999-2000, as many as 30 
regions — out of a total of 78 — 
experienced a decline in the 
ratio of female to male students. 
Surprisingly, 


these regions 


are located in such states as 
Tamil Nadu, Andhra Pradesh, 
Karnataka, Maharashtra, and 
even Kerala. 

Multivariate analysis of 
school attendance for boys and 
girls aged 6-18 years, using the 
NSS 55th round unit record 
data, indicates that household 
consumption expenditure per 
capita and access to roads 
are associated with increased 
gender disparity, as both of 
these variables have stronger 
associations with male than with 
female enrollment. On the other 
hand, adult female schooling in 
the household has a much 
stronger association with female 
than with male enrollment. 
Interestingly, the overall volume 
of public spending on 
elementary and secondary 
education per child 6-18 is not 
significantly associated with 
gender disparity in enrollment, 
but the composition of public 
spending is. An increase in 
the share of secondary education 
in government educational 
spending is associated with 
reduced gender gap in 
enrollment, which is consistent 
with additional public spending 
on secondary education drawing 
more girls than boys into school, 
at least in comparison to 
additional public spending on 
primary education. 


Other variables that are 
associated with reduced gender 
disparity in enrollment in the 
multivariate analysis are the 
number of elementary and 
secondary schools per child aged 


6-18, better access to electricity, 
and crime against women (as 
measured by the number of 
cognizable kidnappings of 


women and girls per capita). 


Simulations based on the 
multivariate analysis suggest that 
a package of interventions 
implemented gradually over the 
next decade would be associated 
reduction of 3.6 


percentage points (from about 


with a 


13 percentage points in 1999 to 
9.4 percentage points in 2015) in 
the gender gap in primary and 
secondary enrollments — less 
than a third of the distance to the 
MD goal of a zero gender gap. 


One that the 
simulation analysis in unable to 
highlight is the role of incentives 


issue 


in narrowing gender disparities. 
Since gender disparities in 
schooling outcomes are 
largely caused by parental 
discrimination against the girl 
child, public policies that increase 
the parental incentive to invest in 
girls, such as tuition waivers for 
girls and female stipends and 
scholarships, are likely to work 
well in narrowing the gender gap. 
An example of a policy 
intervention that has worked 
remarkably well in narrowing 
gender disparities in secondary 
school enrollments is the Female 
Secondary School Stipend 
program in Bangladesh (see Box 
V.1). This program seeks to not 
only increase the enrollment of 
girls at the secondary level but to 
also ensure that most of them are 
retained. until graduation from 
secondary school. Many states in 
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India also subsidize the schooling 
of girls in various ways. 


Finally, it is important to 
reiterate the message that a 
simple expansion of school 
capacity or introduction of a 
female scholarship program 
will not work unless it is 
accompanied by broad-ranging 
institutional reform to reduce 
teacher absenteeism and to make 
schools and school managers 
more accountable to students 
and the community. 


Hunger-poverty 

The last 
development goal we consider in 
this report is the reduction of 
hunger-poverty. The goal here is 
to halve the proportion of people 
who suffer from hunger between 
1990 and 2015.4 For India, this 
would mean bringing down the 


millennium 


headcount ratio of calorie 
deficiency from 62.296 in 1990 
to 31.196 in 2015. 


Calorie deficiency — is 
pervasive in India. In 1999-2000, 
more than one-half (5396) of 
India's population consumed 
fewer calories than it required— 
down from a level of 6096 in 
1993-94. This is nearly double 
the estimated national incidence 
of consumption poverty of 22- 
2696. There are large inter-state 
variations in the extent of hunger- 


^ Note that there is a separate MDG of halving, between 1990 and 2015, the. 
dollar a day, which we do not consider. The notion of hunger- 


poverty, with Assam topping 
the list with nearly 7896 of 
the population being calorie 
deficient. The other Northeastern 
states, Goa and Andhra Pradesh 
also have very high proportions of 
calorie-deficient population. At 
the other extreme, Jammu & 
Kashmir, Rajasthan, and Uttar 
Pradesh have the lowest rate of 
calorie deficiency (30-38%). 


The rate at which hunger- 
poverty declined during the 
1990s also varies significantly 
across states. Uttar Pradesh as 
well as many of the Northeastern 
states, such as Mizoram, 
Manipur, Arunachal Pradesh, and 
Nagaland, experienced large 
declines (greater than 10%) in 
hunger-poverty between 1993- 
94 and 1999-2000, while four 
states — Haryana, Assam, West 
Bengal and Jammu & Kashmir— 
experienced an increase in the 
incidence of hunger. Within- 
state differences are also large. 
For instance, the incidence of 
hunger-poverty varies from 4896 
to 75% within the state of 
Gujarat. 


Multivariate analysis of 
calorie deficiency indicates that 
adult schooling іп a household— 
both that of males and females— 
is strongly associated with a 
reduction of hunger-poverty. 
Rural households and farm 


households are less likely to 
be hunger-poor than urban 
and non-farm households, 
respectively, 
importance of land in red\ па 
vulnerability. Availability of 
electricity is not a signi! ant 
correlate of calorie defici: acy, 


but access to safe drinking ater 


reflecting the 


is, particularly in the роог ‘es. 
Access to roads also has as ong 
negative effect on hu ser- 
poverty in both poor and on- 
poor states, but the eff іѕ 
nearly two times as strong the 


poor states. 


Production of food па 
district and household acc: s to 
land, particularly irrigated ind, 
are associated inversely vith 
calorie deficiency, wit! the 
associations being much su iger 
in the poor states than © the 
non-poor states. This su: ests 
that, even after controlli; for 
other factors, access to the | апз 
of food production reduc. the 
risk of hunger and c. orie 
deficiency for individuals ind 


households. 


Finally, the empirical results 
indicate a very strong association 
between economic growth and 
calorie deficiency, with a one 


percent increase in mean 
consumption expenditure per 
capita in a district being 
associated with a 0.26% 


proportion of people whose income is less than one 
poverty differs from that of. consumption- or income-poverty. 


Using household survey data on consumption of various foods and on the age, sex and occupations of different household 


members, we have calculated calorie availability per capita to the household as wi 
age-specific calorie requirements adjusted for heavy, moderate and se 
calorie requirements exceed availability are considered caloric- 


ell as calorie requirements (using normative 
edentary work). Individuals residing in households whose 
deficient or hunger-poor. In 1999-2000, the rate of hunger- 


poverty so defined was 53% in India, as compared to a consumption-poverty rate of 22-26%, 
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reduction in the incidence of 
hunger-poverty. 

Sic. ations based on the 
multiv analysis. discussed 
above gest that the 
propor of the calorie- 
deficier ulation in the poor 
states i то decline by about 
14 per: e points (from 47% 
to 33% : 1999 to 2015 with 
а рас! ` six interventions 
(excluc nomic growth) — 
just sl short of the MD 
goal. ver, the seventh 
interve — viz., general 
econom »wth resulting in a 
3% ani ise in mean district 
consum expenditure per 
capita associated with a 
further luction of 12 
percent oints in the calorie 
deficic: e, This implies that, 
togethe seven interventions 
consid: ill easily allow the 
hunge: rty MDG to be 
attainec 2015, even in the 
poor st f che country. 
Conc sions 

Th are several major 
findings and implications for 
policy char come out of this 
report. First, there are very large 


disparities across different states 
and regions of India in terms 
of their 


the millennium development 


performance оп 


indicators. Some regions rank 
low on some MD indicators but 
not on others. However, there 
are 18 in the country that rank 
consistently low on three or 
more of the five MD indicators 
considered in this report. Of 
these, 8 regions rank consistently 
low on 4 or more indicators, 


while two regions rank low on all 
These two 
regions are the South-Western 
region of Madhya Pradesh and 
the region of 
Rajasthan. In a sense, these are 
the most deprived regions in the 
country. 


five indicators. 


Southern 


The inter- and intra-state 


disparities 
implications for the targeting of 


have important 
interventions and resources to 
the lagging states and regions. 
But they also have another 
important implication — the 
need for state-specific 
approaches that allow for greater 
flexibility in addressing 
problems. What works in a state 
such as Tamil Nadu may not 
work well in another state, such 
as Orissa. Even though health 
and education are state-level 
subjects in India, the central 
government plays a strategic role 
in these sectors via its centrally- 
sponsored schemes. In the case of 
health, for instance, centrally- 
sponsored schemes account for a 
large portion of the public health 
and reproductive health activities 
undertaken in a state. Likewise 
in the education sector, centrally- 
sponsored schemes, such as 
Operation Blackboard, finance a 
significant portion of non-salary 
costs of education in the states. It 
will thus be important to make 
schemes 

more 


centrally-sponsored 
more flexible and 
responsive to local conditions. 
A second and related 
finding of this report is that 
many of the millennium 
development indicators have 


high levels of geographical 
concentration in India. For 
instance, one-fifth of the villages 
and districts account for about 
one-half of all the infant deaths 
and underweight children in the 
country. Amazingly, three- 
quarters of all the out-of-school 


children aged 6-11 years are 


concentrated in only 20% 
of the country's villages. 
Unfortunately, currently- 


available data do not allow us to 
identify these villages, because 
the sample surveys on the basis 
of which 


are made are 


these observations 
not large 
or representative enough at 
the level. However, 
promising new methodologies, 
based on merging of household 
survey and population census 
data, are available for identifying 


specific villages having the worst 


village 


human development outcomes. 
It would be worthwhile to 
explore the use of such 
methodologies to identify the 
villages with the worst MD 
indicators in the country, so that 
policy interventions could be 


better targeted to these villages. 


The results on geographical 
concentration of the MD 
indicators suggest that targeting 
resources and interventions to 
villages and districts with the 
worst human development 
indicators is not only desirable 
for improving equity, but 
will also be the most effective 
strategy for attainment of 
the MDGs. How best to 
achieve this targeting is an issue 
that would appear to merit 


priority attention. 
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Third, there are other types 
of disparities in most of the MD 


indicators, the reduction of 
which would help in the 
attainment of the MDGs. 


Gender disparity is one example. 
It is estimated that overall child 
mortality in the country would 
drop by 20% if girls had the 
same mortality rate as boys 
between the ages of 1 month and 
5 years. Likewise, the overall 
school enrollment rate for 
children aged 6-11 years would 
increase by about 796 if girls of 
these ages had the same 
enrollment rate as boys. Among 
older children, the equivalent 
increase in enrollment rates 
would be even greater (about 
1096 for 12-14 year olds and 
1696 among children 15-18 
years of age). Just as geographical 
targeting is likely to narrow 
regional disparities, targeting by 
gender can help reduce gender 
inequalities. Since gender 
health and 
schooling outcomes are largely 
caused by 


disparities іп 


parental 
discrimination against the girl 
child, public policies that 
increase the parental incentive to 
invest in girls, such as female 
scholarships or health-care 
subsidies for girls, are likely to 
work well in narrowing the 
gender gap. (Many states in 
India already subsidize the 
schooling of girls in various 
ways, although gender-targeted 
subsidies for health-care and 


5 This is not always the case, however. For instance, 
pronounced among better-schooled women relative to 


6 Most state governments in India do offer incentives, 
belonging to Scheduled Castes and Tribes. 


nutrition are much less 
common.) Many empirical 
studies from around the world, 
including some evidence 


presented in this report, suggest 
that gender disparities in the 
health, schooling, and 
nutritional outcomes of children 
tend to narrow with mother's 
schooling, as mothers (relative to 
fathers) tend to invest more in 
their female children.5 


Another manifestation of 
disparity in human development 
outcomes is along caste and tribal 
lines. Scheduled Tribes and, in 
many cases, Scheduled Castes 
have significantly higher levels of 
mortality child 
malnutrition and significantly 

schooling 
mainstream 


infant and 


lower levels of 
indicators than 
groups. For instance, infant 
mortality among Scheduled Tribes 
in the poor states is 6096 greater 
than among other population 
groups after controlling for living 
standards, adult schooling, and 
other characteristics. Given that 
these groups constitute between 
one-quarter and one-third of the 
total population of the poor states 
in the country, improving their 
MD indicators would help 
significantly in the attainment of 
the MDGs in these states. It is 
likely that many of the villages 
identified in this report as having 
the heaviest concentration of 
infant deaths and underweight 
and out-of-school children are, in 


fact, Scheduled — Tribe/caste 
village. If — so, targeted 
interventions to these ages 
would achieve the dual obi tives 
of reducing geographical as vell as 
caste disparities. For veral 
decades, India has | an 
extensive system of quo’ and 
reservations for Schedule: ‘astes 
and Tribes in employm: and 
higher education oppor ities, 
but the results i this 
report suggest that eting 
maternal and child alth, 
child nutrition, and mary 
schooling — interventi to 
Scheduled Castes and ves is 
equally important. 

Fourth, there is evid. sce of 
significant synergies am. g the 
different MDGs. For in: ice, a 
reduction in the prop: n of 
underweight children is опају 
associated with a redu. on of 
child ^ mortality. »ugh 
maternal mortality is MD 
indicator that has ne. been 
analyzed in this repo: it is 
clear that interventic that 
reduce maternal mortali: , such 
as tetanus  immun ation, 
expansion of antenats care 


coverage, and an increase in the 
ratio of professionally-attended 
deliveries, will also bring about 
infant 


large reductions іп 


(especially neonatal) mortality. 
child 


malnutrition is likely to result in 


Likewise, ^ reducing 


improvement in both schooling 
quantity and quality, as better 


it has been observed that excess female child mortality is even more 
women with no schooling, at least in rural Punjab (Das Gupta 1987). 


such as free textbooks and uniforms, to primary school-aged children 
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children are more 


nourishe 
likely attend school and 
perform ter in school. Thus 
there a: vnergies amongst the 
MDGs will help in their 
attain; which implies that 
procec with simultaneous 
action these measures will 
have reatest impact on 
attain: F the MDGs. 
despite appreciable 
impro in many of 
the | sium development 
indica iring the 1990s, the 
analys: s report suggests that 
attainn f the MDGs (at least 
the five ‘ic goals considered in 
this ге vill remain extremely 
challeny n the poor states of 
India. inment of the MDGs 
by the tates — most notably, 
Bihar, Pradesh, Madhya 
Prades за, and Rajasthan — 
is criti MDG attainment by 
the co as a whole, because 
these currently account 
for a oportionately large 
propo: of the country's 
popula: nd will account for an 
even lai: population share by 
2015 ng to more rapid 
population erowth). 


Despite the grim situation, 
the poor states should be able 
to meet the MDGs relating 
to infant mortality, child 
malnutrition, and hunger- 
poverty with a combination of 
interventions, including sector- 
specific (such 
as nutrition supplementation 


interventions 


and immunization), economic 
growth, improved coverage of 
infrastructure, and wide-ranging 
reforms in the institutions of 


service delivery. However, 
attaining the education goals will 
require considerably more effort. 
This report concludes that while 
substantial progress could be 
made by the poor states on 
increasing the rates of net 
and 
primary completion, it will be 


primary enrollment 
challenging for them to attain 
the education-related MDGs of 
100% net primary enrollment 
and 100% primary completion, 
in large part because of the 
enormous gap between their 
current rates of net primary 
enrollment and completion 
(only 50% and 54%, 
respectively) and the MD targets. 
The simulation analysis also 


suggests that complete 
elimination of the gender gap 
in primary and secondary 
enrollment, called for by 


the MDGs, will be a very 
challenging goal to attain. 
Sixth, the simulations 
carried out in this report indicate 
that, in the poor states, economic 
growth that brings about an 
improvement in household 
living standards is strongly 
associated with virtually every 
MD indicator. For example, real 
economic growth of 396 per 
annum in the poor states could 
alone bring down the child 
underweight rate from 5196 in 
1999 to 3796 in 2015. This is 
nearly two-thirds of the total 
decline in the child underweight 
rate needed to be attained 
between 1999 and 2015 to meet 
the nutrition MDG. Likewise, 
3% annual growth could bring 
about an increase in the net 


———— 
© 


primary enrollment rate from 
50% in 1999 to 74% in 2015 in 
the poor states — about one-half 
of the total increase in the net 
primary enrollment rate needed 
to be attained between 1999 and 
2015 to meet the schooling- 
related MDG. Another example 
of the 
economic growth on MDG 


important role of 
attainment is provided by the 
estimates that suggest that a real 
growth rate of 3% would be 
associated with a 12 percentage 
point decline in the incidence of 
hunger-poverty — nearly three- 
quarters of the total decline 
needed to be attained between 
1999 and 2015 to attain the MD 
goal of halving poverty. In other 
words, rapid economic growth 
could make a very significant 
contribution to an improvement 
in most MD indicators by 2015. 


In spite of the strong 
associations between improvements 
in MD indicators and economic 
growth in the poor states, the latter 
have actually experienced. anemic 
growth over the last two decades. 
Bihar's real GSDP per capita has 
grown at less than 196 per annum 
between 1980 and 1999, while 
Orissa and Uttar Pradesh have seen 
annual real growth rates of about 
296 or less. In contrast, states 
such as Maharashtra, Gujarat, 
and Karnataka have seen their 
economies expand at real per capita 
rates of 4% or more over the same 
time period. What these results 
underscore is the importance of 
accelerating economic growth in 
the poor states to speed progress 
toward the MDGs. It is beyond the 


scope of this report to discuss the 
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precise mechanisms by which 
growth in the poor states could be 
stimulated, but investment in 
physical and social infrastructure, 
combined with 
governance, would probably rank 
near the top of the list. 


improved 


Seventh, this report also 
indicates the importance of 
infrastructure in attaining the 
MDGs. For example, simply 
bringing the poor states to the 
(average) levels of road, electricity, 
and sanitation coverage in the 
non-poor states would be 
associated with reductions of 6.2 
percentage points (or 1296) in the 
proportion of underweight 
children and of 13.2 deaths per 
1,000 live births (or 18%) in the 
infant mortality rate. Universal 
(100%) road, electricity, and 
sanitation coverage in the poor 
states would be associated with 
reductions of 40% in the child 
underweight rate and of 60% in 
the infant mortality rate. The 
estimated associations between 
schooling outcomes and physical 


infrastructure are generally 
smaller, but the results 
still suggest that universal 


electrification in the poor states 
would be associated with 
increases of 7 percentage point in 
the school attendance rate (for 6- 
11 year olds), 5 percentage points 
in the net primary enrollment 
rate, and 5 percentage points in 
the primary completion rate, All 
of these associations are most 
likely underestimated, since they 
do not consider the indirect 
association between infrastructure 
and the MD indicators via the 
positive 


association between 


infrastructure and gross state 
domestic product. 


Eighth, consistent with the 
findings of numerous empirical 
studies from around the world, 
this report finds evidence of 
strong associations between 
female adult schooling and 
virtually every MD indicator 
considered. An additional year 
of mother's schooling is 
associated with a reduction of 
4% in infant mortality and 3% 
in child underweight rates and 
with increases of 1-296 in the net 
primary enrollment and primary 
completion rates. In addition, 
each additional year of adult 
female schooling is associated 
with a reduction in the 
incidence of hunger-poverty by 
about 1.5% and of gender 
disparity in school enrollment 
by as much as 896. 


These results suggest that 
the large increases in girls' school 
enrollment that are likely to 
occur in the coming years (in part 
due to the Government of India's 
Sarva Shiksha Abhiyan initiative) 
will fuel major improvements in 
all of the MD indicators, Of 
course, given the lag between a 
girl's attendance in elementary 
school and the birth of 
her children (especially since 
schooling typically delays both 
age at marriage and age of first 
birth), female 
primary enrollments may not 
show their full effects on fertility, 
child and infant mortality, child 
nutrition, and child schooling for 
several years (perhaps, a decade or 
longer). However, increases in 


increases in 


female secondary enrollments are 


likely to show their results much 
sooner — well before 2015, the 
MDG reference year. 

Ninth, notwithstan: +% the 
importance of the neral 
interventions discussed bove 
(e.g., economic wth, 
infrastructure expansic and 
female schooling), the alysis 
in this report sugges that 
carefully-targeted, sector- ecific 
interventions will al be 
important in attainin the 
MDGs. For instance, a | Каре 
consisting of expanded child 
and maternal immuni ition, 
antenatal care coverage, 
nutritional supplemen ation 
(including promotion of ex usive 
breast-feeding), and hom ased 
neonatal services (inc ding 
treatment of pneumonia) i+ kely 
to bring about sigo cant 
reductions in both fant 
mortality and child тајп: «ion. 
Likewise, our results sugges that 
an expansion in the num r of 
primary schools would in. томе 
access and likely raise schoo: and 
primary school attendance rates 


among 6-11 year olds, while a 
lowering of the pupil-teacher 
ratio at the primary level would 
raise primary completion rates. 
These results are consistent with 
evidence ftom around the world 
that expanded school access is 
typically well-targeted to the 
poor since poor students are 
almost always the last to be 
enrolled in a community. 


Tenth, while this report has 
identified the key interventions 
that are likely to speed 
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attainment of the MDGs, 
especially i> the poor states, it has 
not ioritized these 
interven The reason for this 
is th prioritization of 
interven! should in part be 
based or ost-effectiveness of 
these ntions, and the 
calculati cost-effectiveness 
entails ‹ | knowledge of the 
costs o! intervention. The 
latter i: trivial, especially 
when : irerventions. span 
several s: (education, health, 
nutrition, «ural infrastructure, 
etc.). He r, this is clearly the 
next step in vis research. In order 
to com: ith a detailed road 
map of a. iing the MDGs, it 
will be ess ia! to undertake the 
costing each of the 
interven considered and 
propose! is report. 

Ele none of the fore- 
mentior nterventions are 
likely te « unless they are 
simultane accompanied by 
systema! reform of the 
institutions -f service delivery in 
India. Ас попа! schools are 
unlikely to increase enrollment ог 


school completion if teachers 


frequently are absent from school. 
A package of home-based 
neonatal services is unlikely to 
reduce neonatal mortality rates if 
health workers are not sufficiently 
motivated to reach out into the 
community and deliver the 
package of services to the poor 
and most-at-risk. The problem 
of making publicly-provided 
services work, especially for the 
poor, has received a great deal 
of attention in the World 
Development Report 2004. The 
poor states of India typically have 
the most serious problems with 
governance and service delivery in 
the social (and other) sectors. 
Better delivery of public services 
— whether in health, schooling, 
nutrition, or infrastructure — is a 
and difficult task 


creation of the 


complex 
that entails 
right institutions and incentives, 
including devolving responsibility 
for service delivery to local 
governments and communities, 
contracting out certain types of 
service delivery to the non- 
government sector, empowering 
consumers to demand better 


from government 


services 


health facilities, | introducing 


competition among public 
providers, and ensuring the 


motivation of front-line workers. 


Finally, the importance of 
systematically monitoring MD 
outcomes at disaggregated levels 
and evaluating the impact of 
public programs cannot be 
overemphasized. This report has 
highlighted the paucity of 
reliable, district-level data on 
most MD indicators. The lack of 
such data makes it virtually 
impossible to monitor progress 
toward attainment of the MDGs 
at lower levels of administration. 
In addition, despite the fact that 
much has been spent by the 
government on public programs 
such as the Integrated Child 
Development Services and the 
District 
Program, these programs have 
not been adequately subjected 
independent 


Primary Education 


to rigorous, 
evaluation. In order to choose 
the right set of interventions 
with which to attain the MDGs, 
it is critical to know which 
programs have been successful in 
improving MD indicators and 
which have not. 


Int: duction 


Since launch of the 
Millen: Development 
Goals OGs) at the 
Millen: Summit held in 
New Y. ' September 2000, 
the М! have become the 
most \ accepted yardstick 
of de ment efforts by 
governi donors and 
NGOs. MDGs are a set of 
numeri: ind  time-bound 
targets ated to key 
achiever in human 
develop They include 
halving »me-poverty and 
hunger ieving universal 
primary ition and gender 
equality’ ucing infant and 
child : ty by two-thirds 
and m al mortality by 
three-qii rs; reversing the 
spread HIV/AIDS; and 
halving proportion of 
people thout access to 
safe wates. These targets are 


to be achieved by 2015, from 
their leve! in 1990 (United 
Nations 2000). 


Almost all the countries in 
the world, including India, 
have committed themselves to 
attaining the targets embodied 
in the Millennium Declaration 
by 2015. Unfortunately, there is 
little understanding of whether 
India will be able to attain all of 
the MDGs, and whether there 
are some MDGs that India will 
be able to attain. There is even 


less understanding of what it 
will take — by way of economic 
growth, public spending on 
social services, and social-sector 
reform — to attain the different 
MDGs. Further, this report 
the 

disaggregating 
for India, 
large geographical 
Socio-economic variations in 
millennium development (MD) 
indicators across the country. 


argues importance of 
the MDGs 
given the very 


and 


This report focuses on the 
attainment of five major human 
development-related MDGs 
by sub-national units in India — 
child and mortality, 
child malnutrition, schooling 
enrollment and completion, 
gender disparities in schooling, 
and hunger-poverty (as reflected 
by inadequate calorie intake). 
The selection of these MDGs for 
detailed analysis was based in 
large part on the availability of 
reliable sub-national data. For 
example, reliable data on disease 
prevalence at the state or sub- 
state level are simply not 
available, and this hampers 
useful sub-national analysis of 
the communicable disease- 
related MDG. The same is true 
of another MD 
indicator — maternal mortality. 


infant 


important 


The basic premise of this 
report is that there are large 


——e — 


the 
performance as well as future 
prospects of different 
national units in terms of the 


disparities in past 


sub- 


MD indicators. India cannot 
hope to attain the MDGs 
without significant progress in 
the MD indicators in its poorest 
states — Bihar, Uttar Pradesh, 
and Madhya Pradesh. These 
states not only currently 
account for a large proportion 
of the country's population, 
but, because of more rapid 
population growth, will account 
for an even larger share of the 
country's population in 2015. 
The report attempts to identify 
the specific interventions that 
will improve substantially the 
likelihood of the poor states 


attaining the MDGs. 


Virtually all of the analysis 
in this report is based on two 
sets household 
surveys. First, unit record data 
from the 
nationally-representative 
National Family Health Survey 
(NFHS), which were collected 
in 1992-93 and 1998-99, are 
used to analyze the correlates of 
mortality and child 
malnutrition (underweight) 
(IPS 1995, 2001a). Second, 
unit record data from the two 
most quinquennial, 
‘thick’ rounds of the National 
Sample Survey (NSS) — the 


of national 


two rounds of 


infant 


recent 
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50th round conducted in 
1993-94 and the 55th round 
conducted in 1999-2000 — are 
used to analyze the correlates 
of schooling enrollment, 
gender disparity in schooling, 
and hunger-poverty at the 
individual or household level 
(NSSO 1996a, 2001a). While 
schooling enrollments could 
have been analyzed with either 
the NSS or the NFHS data, we 
have chosen to use the NSS data, 
as they are more recent and are 
drawn from a much larger 
sample. Since the NSS data do 
not contain information on 
mortality or child 
weights, the NFHS data 
remained as the only alternative 
to analyze these indicators,” 


infant 


In addition, annual cross- 
state data over the time period 
1980-99 on infant mortality 
rates, sex-specific gross primary 
enrollment rates, government 
expenditure on health, family 
welfare and elementary educa- 
tion, and gross state domestic 
product are also used in this 
report to analyze the correlates of 
changes in infant mortality and 
school enrollment over time and 
across states. 


While one of the main 
objectives of this report is to 
present a disaggregated analysis 


7 In addition, there is another nationally-representative household survey — 
the National Council of Applied Economic Research in 1993-94 which co 
this report. However, since this survey was conducted only once, 
human development indicators over the decade of the 1990s. | 


8 In addition to lack of precision, 


ion | о the estimates presented in this report, 
systematic biases arising from measurement errors in the independent vari 
and unobserved heterogeneity from the analysis. 


of MDGs, availability of data 
limits the extent to which 
the analysis be fully 
disaggregated. Disaggregation of 
analysis to the level of the state is 
possible and is undertaken here. 
However, going below the state 
level poses a problem, as data on 
very few MD indicators are 
available at the district level. In 
addition, given the sample 
design, and size of the NFHS 
and NSS dara, it is not possible 
to calculate mean values of the 
MD indicators reliably at the 
district level from the household 
surveys. However, many of the 


can 


surveys are representative at the 
regional — rather than the 
district — level. (Regions are a 
collection of several districts 
grouped together on the basis of 
broadly-similar | agro-climatic 
The National 
Sample Surveys (NSS) have 
defined a total of 78 regions for 
India.) Since regions, unlike 
districts, are not administrative 
units, the region-disaggregated 
analysis that is presented in this 
report is illustrative of sub-state 
variations in 


conditions. 


socio-economic 
indicators, but is obviously not 
as useful as district-level analysis 
for policy-making purposes. 


The methodological approach 
adopted throughout this report is as 


follows. We apply econometric 


[15] 


estimation techniques to unit 
record data in order to пајузе the 
socio-economic а policy 
correlates of the sé геа MD 
indicators. These estir:- -s are then 
used to simulate the lik- trajectory 
of the MD indic under 
alternative scenario change 
between now and 20 

By its very re, any 
empirical analysis ;« — :edicated 
on assumptions ut data 
quality and me urement, 
inferences of causali between 
variables, and poten: biases of 
statistical and iometric 
estimates. The analy resented 
in this report is not nune to 
these same conc It is 
therefore important note at 
the outset that while results 
and simulations | nted in 
this report тау ive an 
impression of preci: they are 
not that? They uld be 
treated as indicativ possible 
broad trends, and со і usefully 
be complemented >h other 
analyses using lifferent 
methodological appivaches. As 
long as the results are used 


with this understanding, 
they can be helpful in 'rough- 
order planning for MDG 
attainment. 


Finally, it is important to 
note an important limitation 0 


the Human Development Survey — conducted br 
ntains information on all the indicators analyzed in 
it does not lend itself to the analysis of changes in various 


like other econometric estimates, may be subject (0 
ariables and from the omission of important variables 


the sin 
this rej 
based : 
housei: 
very n: 
to o 

measu! 
house! 
consu 

levels 

infrast 
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tions performed in 
The simulations are 

atistical analysis of 

survey data. By its 

, such analysis tends 
nphasize readily- 

variables, such as 
income or 

;, adult schooling 
nd access to 


e, and under- 


emphasize qualitative variables, 
such as the quality of 
institutions, governance, and 
empowerment. Obviously, this 
does not imply that the latter 
variables are irrelevant to the 
MD indeed, 
institutional reform and good 


indicators; 


governance are critical to the 
the MDGs. 
While an effort is made in this 


attainment of 


report to include a discussion 
of institutions and governance, 
this is not a central focus of the 
paper. It is therefore important 
to view the messages of this 
report as complementing those 
from the numerous qualitative 
(and detailed) studies of health, 
nutrition, schooling and 
poverty that have 


conducted in the past. 


been 


Inf. 
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Reduci infant and child Overall Trends the chapter, this is a simplistic 
mortal ; likely the most Infant mortality projection that does not 
import ЈЕ the millennium Infant mortality has recognize the underlying factors 
develo; goals, as children declined impressively in India — that determine infant mortality. 
are the important assets ofa from 130-140 infant deaths per 
nation. dia, approximately 1,000 live births in the early The data in Figure ПЛ also 
172 m. children die each 19705 to 68 in 2000, suggest that the rural areas of the 
year b: reaching their first representing an annual rate of country have seen a slightly greater 
birthday ich represents one of decline of about 2.6 percent decline in IMR than the urban 
the gre wastes of human (Figure II.1). Further, there is по areas, although the rural-urban gap 
potenti the country. The evidence of a slow-down in the in IMR remains very wide (with 
millenni development goal is rate of infant mortality decline е rural IMR being 72% greater 
to red infant and child over this period.? If the rate of ап the urban IMR). 
mortali two-thirds between IMR decline experienced during 
1990 a /15. For India, this 1971-2000 is maintained in the While India has managed 
would a reduction of the future, the IMR for the country to reduce its IMR significantly 
infant lity rate (IMR) to as a whole could be expected to over the last three decades, its 
27 а the under-five fall to a level of 46 in 2015 — performance on IMR reduction 
mortal: ve (USMR) to 32 still well above the MD goal of pales in comparison to that of 
by 20 27. However, as argued later in many other countries in South, 
Southeast and East Asia. Infant 
E Infant mortality rate, by residence, 1971-2000 mortality has fallen by anywhere 
— from 3-596 annually in the 
"Y e Beal | countries shown in Figure I.2, 
4a" е" | with South Korea being the 
—— Urban stellar performer. Even within 


Natural log of infant mortality rate 
> 
= 


| 


South Asia, Sri Lanka, and 
Bangladesh have managed to 
reduce their IMRs at a faster rate 
than India (4.396 and 3.396, 
respectively). Indeed, what is 
surprising is that the Zevel of 
infant mortality is now higher in 
India than in Bangladesh — a 


30 . n 
бр = HM ERE S es Be St ot StS country whose per capita GDP is 
ERERRERERRRRRRERZEESRRERR me pet eap 


only about one-half of India's. 


n the time trend and the square of the time trend „% 
nt from zero. However, the rate of infant mortality 4 
al. (1999, 2000) have argued (although it was not 

j 


9A regression of the log of the infant mortality rate from 1971 to 2000 o 
results in a coefficient on the squared term that is not significantly differei 
decline during the 1990s was slower than during the 1980s, as Cleason et 
slower than during the 1970s). 


Pes = 
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Figure 11.2 : Infant mortality rate,1970-2000, 


selected countries in Asia 
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Under-Five Child Mortality 
Data from the National 
Family Health Surveys indicate 
that under-five child mortality 
(USMR) rates were 109.3 per 
1,000 live births in 1992-93, 
and declined to 94.9 by 1998- 
99, an almost identical rate of 
decline to that in the infant 
mortality rate. The patterns of 
inter-state and inter-regional 
disparities in the USMR are very 
similar to those observed for the 
IMR. This is not surprising as 


Figure 11.3 : Relationship across states between infant mortality 
and under-5 mortality rates, 1998-99 


infant deaths constitute more 
than 70% of all under-five child 
deaths in the country, Figure 
IL3, which plots USMR against 
IMR for 22 states, finds an 
almost perfect fit between the 
two variables. The only states 
that have a somewhat higher 
USMR relative to their IMR are 
Arunachal Pradesh and Madhya 
Pradesh, Therefore, the analysis 
that follows will largely be 
limited to infant mortality, but 
most of the conclusions and 
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———— 
results from analysis 
apply equally wel! under-five 
child mortality. 

Inter-State \ :аїіопѕ 

It is almost : ingless to 
talk about ап 2 7e infant 
mortality rate for | — , as there 
are extremely wi nter-state 
variations. within country. 
The IMR in India: es froma 
low of 14 for Keral. а high of 
96 for Orissa (1 e ПА), 
Thus, Kerala is c urable to 
Bulgaria, Russia, an: krainein 
terms of its IMR, e Orissa 
is comparable т esotho, 
Cameroon, and Та: іа. This 
is a wide range of is for a 
single country. 

How have diff: Indian 
states performed ir rms of 
reducing their IMR: he data 
shown in Figure 4 are 
intriguing, since they against 
many widely-held p.  eptions. 
For instance, the state with the 
lowest level of infant mortality in 


1981 — Kerala — reduced its 
infant mortality at the fastest rate 
(596 annually) between 1981 
and 2000. But Bihar and U.P, 
which had among the highest 
IMRs in the country in 1981, 
were also among the top 
performers in IMR reduction 
over the same period. Andhra 
Pradesh and Karnataka — states 
that are normally perceived to be 
good human development (HD) 
performers — had the slowest 
rate of IMR decline over the two 
decades. In general, there was 
some — although limited — 
convergence in IMRs, so that 
inter-state disparity in infant 
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ire 11.4 : infant mortality rate across Indian states, 


1981 and 2000 


infant mortality by two-thirds 
(between 1990 and 2015) could 
be achieved by each state reducing 


" TERN та H ss В its IMR by two-thirds. Figure IL5, 
. в E which shows the implied 2015 
3 š MD goals for each of the states, 
E i ў 1,5 indicates that the range of IMRs 
E =a i that will need to be attained by 
E | рр? i each state by 2015 for the country 
du 1 as a whole to meet its MD goals is 
| à d wide — from a low of 6 for Kerala 
o aL LL La and 41 for Orissa. 
is 2 i 251 In fact however, the high- 
| E B 3 mortality states in the country — 
= = c = Rajasthan, U.P, M.P, Bihar, and 
Orissa — will account for a larger 
mortali decreased between reason why the MDGs should share of India's population by 2015 
1981 ar... 2000.10 not be applied to individual states owing to their higher fertility and 
or provinces within countries. — population growth rates. In turn, 
N the discussion on Indeed, as long as the distribution of — chis will mean that these states will 
MDG: late has focused on — the country s population across states — have to reduce their IMRs to even 
individ vuntries reaching the does not change appreciably, a — lower levels than shown in Figure 5 in 
MD go y 2015, there is no national MD goal of reducing order for the country to meet its 
" = MD goal of 27. For states like Orissa 
E NS: State-specific MDGs for infant mortality, 2015 and Madhya Pradesh to reduce their 
| pa a | IMRsby more than 55 infant deaths 
Madhya | (00 EE 3" per 1,000 live births over the next 12 
Uttar t OOO O; years will be a major challenge. !! 
Raj re 28 
—————— Intra-State Variations 
_ 5r The state averages of infant 
iis : —— —— mortality mask substantial intra- 
Andha Podesi aE 23 state variation. Unfortunately, 
eyes —— recent estimates of infant mortality 
M sone i 9 are not available at the district level. 
Tamil Nadu о But estimates are available at the 
кал a regional level for 1997-99 from 
Kerala _____ i 1 
s b the Sample Registration Surveys 
: i T e = äi íi а (SRS).!2 Annex Table 8, which 


10 For instance, the log variance of the infant mortality rate across states fell from 4.7 in 1971 to 4.1 in 2000. 


11 Both of these states reduced their IMR by 33 infant deaths per 1,000 live births during the 12-year period from 1988 to 2000. 
tricts grouped together on the basis of broadly-similar agro-climatic 


The National Sample Surveys (NSS) have defined a total of 78 regions 
ntative at the regional — rather than the district — 


has been limited to the level of the region. 


12 As noted earlier, regions are a collection of several dis 
conditions. They are not, however, administrative units. 
for India. Data from household surveys, such as the NSS, are often represe: 
level. As a result, sub-national disaggregation of MD indicators in this paper 
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presents region-level estimates of 
IMR for the country, indicates that 
the regional IMR ranges from a 
low of 7.8 per 1,000 live births to a 
high of 125.3 in 1997-99. The 
IMR in Northern Kerala is more 
than two times as high as that in 
Southern Kerala (19 versus 7.8 per 
1,000 live births). In Karnataka, 
the IMR ranges from 38.8 in the 
Coastal & Ghats region to 76.5 in 
the Inland Southern region. The 
data in Annex Table 8 suggest 
that the interior of the country 
generally has higher IMRs than 
the with a 
few exceptions. 


coastal regions, 


Annex Table 8 also presents 
regional data on infant mortality 
rates in an earlier period — 1988 
— 92 (based on the 1991 
Census). The table suggests that, 
while infant mortality fell in 
most parts of the country, a 
number of regions experienced 
no change or even an increase in 
infant mortality. These regions 
were distributed throughout the 
country — in the West, Center, 
and the South. 


Geographic 
Concentration of 
Infant Deaths 

It is obvious that targeting 
IMR-reducing interventions to 
populous states with high mortality 
will be critical to achieving the 
MDGs. In addition, from a 
welfare (and policy) Perspective, 
it may be important to attain the 
largest reduction possible in the 
absolute number of infant deaths 
in the country. For this reason, it 


is useful look at the 
contribution of individual states 
to the number of infant deaths 
nationally, in addition to the rate 
of infant mortality. The two 
measures will yield different 
answers if the states that have the 
highest IMRs are generally not as 
heavily populated as the states 
having lower IMRs. In the case 
of India, however, many of the 
states having the highest IMRs 
are also among the most 
populous states in the country 
(e.g, Uttar Pradesh and 
Madhya Pradesh). As a result, 
the two measures — the infant 
mortality rate and the absolute 
number of infant deaths — paint 


to 


a similar picture of where the 
problem of infant mortality 
mainly lies. 


Figure П.6, which plots the 
individual as well as the 
cumulative contribution of the 
21 larger states to the toral 
number of infant deaths in the 
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Figure 1.6 : Contribution of the 21 larger states tay 
national infant deaths, 2000 


O Cumulative share in total number of infant deaths nationally 
W Share in total number of infant deaths nationally 


country in 2000, shows that 
Uttar Pradesh alone contributes 


one-quarter of all infant deaths in 
the country.!3 Four зш 5 — 
Uttar Pradesh, Madhya | Језћ, 
Bihar and Rajasthan — © ether 
account for slightly mo than 
one-half of all infant aths 
in India. The geog: ical 
concentration of infan 'aths 
points to the importance. well 
as the potential efficacy tate- 
level targeting of IMR- acing 
interventions. 

In principle, t eting 
interventions to a valler 
geographical unit, suc as a 
district or village, could | even 
more effective. The ^ HS-2 
data are suggestive о! nfant 
deaths in India being сауу 
concentrated in a relati small 
number of districts anc lages. 
For instance, in the peri 994- 
99, a mere 20% of t. — llages 
and 22.5% of the dist: n the 
NFHS-2 sample with ti :rgest 


| 
8 | 
10 5555 4 
i BAG mA 22222,2215, 
3334331131 E $433i1 
11:111: H 111191113113 
iij EE 8 78 : 21 
4 E Ё 
| H 5 


13 The state accounts for slightly less than 17 percent of India's population. 
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Cumulative % of national infant deaths 


10 ГА 
0 
0 20 30 40 
number infant deaths 
accountec half of all infant 
deaths in ountry during that 
year (Fis 11.7). Since the 
NFHS-2 d only a fraction 
of all the es in the country 
and thc ber of sampled 
househo! cach village is too 
small to : presentative, these 
numbers rely suggestive of 
possible erns. There are 
promisin w methodologies 
available more accurate 
identifica: of village HD and 
poverty ow. nes on the basis of 
merged | .chold survey and 
Population ¿ensus data. It would 
be worthwhile to explore the use 
of such methodologies to 


identify che districts and villages 
with the largest number of infant 
deaths in the country, so that 


14 Data on actual (not simply budgeted) government health expenditure wi 
of individual states. Expenditure on health includes spending on pul 
education, training and research; general administration; у 
and child health). It includes expenditure incurred by а state out of its own ге 


allocations to that state. 


outcomes. 
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Cumulative % of districts or villages (ranked by infant deaths) 


The association between infant mortality and private spending on b 
direct instrument of policy, In addition, as private expenditure is subj 


government initiatives could be 
better targeted to these districts 
and villages. 


Concentration of infant 
deaths occurs even below the level 
of a district or village. Using data 
from the NFHS-2 for three states 
(Uttar Pradesh, West Bengal, 
and Kerala), Arulampalam and 
Bhalotra (2002) find that the 
probability of a child dying 
during its first year of life is 0.03 
if the sibling born immediately 
prior to it survived past age one 
but rises to 0.14 if the previous 
sibling died in infancy. This 
results in a clustering ог 
concentration of infant deaths 
within particular households. In 
practice, however, targeting policy 
interventions to households is 


— 
———e 


considerably more difficult than 
targeting of interventions to 
entire villages or districts. 


Economic Growth, 
Public Spending on 
Health, and Infant 
Mortality Reduction 
It is clear that there has 
been a wide divergence in the 
performance of different states 
in reducing infant mortality. An 
important issue is the extent to 
which this 
associated 
growth and public spending on 
health. We have merged state- 
level data on IMRs over the 
period 1980-2000 with state- 
level data on real gross state 


divergence — is 


with economic 


domestic product per capita 
(GSDP) and real public 
spending on health over the 
same period to explore the 
association between infant 
mortality on the one hand and 
public spending and economic 
growth on the other.!4 15 


A plot of the data suggests 
an inverse association. between 
infant and real 
government expenditure оп 
health and family welfare 
(Figure II.8). In addition, there 
is a hint of the association being 


mortality 


stronger at lower levels of public 
spending on health and weaker 
at higher levels, although with 


ere obtained from detailed budget demand documents 
blic health; urban and rural health services; medical 


and family welfare (ће. population programs, including maternal 
venues as well as central government health 


health is of less interest because private spending is not a 
ect to household choice, it is highly endogenous to health 
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Figure 11.8 : Infant mortality rates and real public spending 
on health and family planning per capita, across 


13 major states, 1980-99 
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no controls for a time trend or 
for other variables that may 
also be associated with infant 
mortality (such as per capita 
income), it is difficult to make a 
definitive statement about the 
association. 


In Annex II.1 an attempt is 
made to estimate the relationship 
between infant mortality, 
government health expenditure, 
and GSDP more formally and 
with controls for other variables. 
While the results of the analysis 
are not unambiguously clear, 
there is some evidence, although 
not persistent, of a significant 
inverse association between 
infant mortality and government 
health expenditure across states, 
In addition, some, but not all, 
specifications seem to indicate a 
stronger inverse association for 


a ЦИ 


16 Likewise, the inverse association between infant 


the very poor states than for the 
non-poor states. 


The econometric results 
presented in Annex II.1 indicate 
significant associations between 
infant mortality on the one hand 
and female literacy and per 
capita GSDP on the other. 
Interestingly, per capita income 
and female literacy have a 
significant interactive association 
with infant mortality such that 
the inverse association between 
infant mortality and female 
literacy is stronger at higher 
income levels than at lower 
income levels, 16 


The 
association 


stronger inverse 
between — infant 
mortality and public spending on 
health for the very poor states, 


observed in some of the 


for) each other in terms of their association with infant mortality. 


17. Although neo-natal mortality reduction typically requires hospital-based care, 


econometric specifications, may 
be related to the composition of 


infant deaths across poor and non- 
poor states. Typically, stat- with 
high infant mortality гас nave а 
larger proportion of infan ‘еа 
occurring during the post- 
neonatal period. These d 5 are 
more easily averted by t риса 
(and relatively inexpensi child 
survival interventions. A h, it 
is much easier to oring 
down infant mortality га: in the 
poor  high-mortality states 
with proven, low-cost post- 
neonatal interventions, h as 
child immunizations a: oral 
rehydration therapy. ‹ the 
other hand, averting neo- 
natal deaths, — whic are 
relatively more coms = in 
the  better-off, low-n ality 
states, typically uires 
more expensive inter). — ons, 
such as professionally: -aded 
deliveries ог  delive: in 
institutions as well »ost- 
delivery апа — hospit.- sased 
emergency саге.!7 This his ights 
the need for  state-str. ified 


mortality reduction policies 


Innate Mortality Differenc 
across States 

An appealing feature of the 
fixed-effects regression for infant 
mortality that has been 
estimated and discussed іп 
Annex II.1 is that it controls for 
observed and unobserved (but 


it is possible to provide a relatively inexpensive 


package of home-based neonatal services, as shown bya highly-successful field trial in Maharashtra in 1995-98 (see Box II.1 
for a detailed description of the intervention). 


100) or actual IMR 
$8288 
1 


Index of innate IMR (Kerala=- 


+ States ranked by “innate” infant mortality 
"mortality after control for per capita GSDP, 
pending on health, and adult female literacy, 


iad over 1983, 1987, 1993 and 1999) and by 


erved IMR averaged over 1980-99 


nnate' IMR over 1983-99 
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An encouraging interpretation 
of these results is that the poor states 
are not intrinsically predisposed to 
high levels of infant mortality. Infant 
mortality can be brought down 
significantly in these states with a 
combination of interventions 
that include economic growth, 
improvements in female literacy, 
and increased public spending 


on health. 


Government Health 
Expenditure 

Figure П.10, which reports 
the amount of government 
health expenditure per capita in 
the different states, indicates 
wide variations in public spend- 
ing across states, with the levels 
of spending in Bihar and 
Uttar Pradesh being only 
half as much as in Maharashtra 
and Andhra Pradesh and a 
mere third of the level found 
Kerala 


in states such as 


and Punjab. 


Figure 1.10 : Per capita government revenue expenditure 


(state plus central) on health and family welfare 
(nominal prices), by state, 1999-2000 


Actual IMR averaged over 1980-99 

1 BRE 

" NL 

(UO пр рај» 

s S A wy 
time-invaria eterogeneity in health, and female literacy levels. 
health cond s across states.!8 At the other extreme, Gujarat, 
The heter ity could arise Tamil Nadu, and Karnataka 
from inter differences in have the largest positive 
culture, his: governance (in- residuals, indicating that these 
cluding po: lic expenditure states have relatively high infant 
manageme: id initial health mortality rates relative to 
conditions ally caused by their per capita income, 
time-invari ictors, such as public spending on health, and 
geographic: location or female literacy. 
isolation). xamination of 
these IM fixed — effects' 
indicates, lictably, that 
Kerala has lowest levels of 
infant mor ity even after 
controlling i public spending 
on health, p= capita income, 


and adult ferie literacy (Figure 
П.9). Surprisingly, however, the 
poor, high-mortality states, such 
as Bihar, Uttar Pradesh, Madhya 
Pradesh, and Orissa, do not rank 
Poorly on this indicator, 
indicating that these states enjoy 
telatively low infant mortality 
relative to their per capita 
income, public spending on 


ee 


8 The fixed effects are recovered by averaging the residuals of the estimated infant mortality regression over the sample period 


for each state. 
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developing countries, especially in 
the region? Figure П.12 suggests 
that India generally unde: spends 


Figure 1.11 : Average annual increase (%) in real government 
health expenditure per capita, by state, 1981-99 


on health relative te other 
countries in Asia (v ^ the 
exception of Pakistan, № 1, and 


Indonesia). Even with: South 
Asia, Bangladesh, and Lanka 
spend significantly more — ources 
on health (as a percentay f their 
GDP) than does India. 


In addition to г — total 
— amount of public spen ng on 


However, the performance of Figure 1.12 : Public spending on health as % of gro 


the poor states, such as Bihar, domestic product, 1981-82 and 1999-2000 
Uttar Pradesh, Madhya Pradesh, 


Rajasthan, and Orissa, has been 
mixed when one considers the 


(31981 81999 
increase over time in real public 


spending per capita on health 
(Figure IL11) While Uttar 
Pradesh and Orissa had the slowest 
real increase in public spending on 
health over the period 1981-99, 
Rajasthan experienced the largest 
increase of any state, and Bihar 
ranked in the middle of the states 
considered in Figure II.11. 


Rajasthan and Bihar also 
saw a sharp increase between 
1981-82 and 1999-2000 in the 
ratio of public spending on 
health to GDP, although, in the 
case of Bihar this largely re 
reflected the very slow increase in Б СЕЕ 2 
real GDP over these years E x 
(Figure I.12). On the other | "ei^ ВН |. 
hand, the ratio of government | Мета EES 1.5 


Figure 11.13 : Public expenditure on health as % of GDP, & 
countries in Asia, 2000 (Source: UNDP 2003) 


health expenditure to GDP Pakistan 09 
declined in Uttar Pradesh and | мы 09 
stayed stagnant in Orissa. India o» 
Indonesia 0.6 
How does India's spending | = 
on health compare to that of other - 2 E nd 
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important to 


health, it is 


also consider the functional 


composition : F health spending. 
It is widely recognized that 
health out: mes, especially 
infant mort outcomes, are 
more respe > to preventive 
health inte ions, including 
communica disease control 
and child unization, than 
to the pre ‘on of curative 
services, ty) ly in hospitals. 
In additio evidence from 
several c ies, including 
India, in: * that public 
spendingo: — munizations and 
preventive . is much more 
pro-poor t! hat on hospital- 
based cur services. For 


instance, M- «l et al. (2002a,b) 


find that bottom two 
consumpti: juintiles receive 
47% of th ablic subsidy for 
immunizat’ in India but less 
than 20% : public subsidy 
for hospita 

Unfo: tely, the lion's 
share of ernment health 
expenditure : ost Indian states 
goes towar! the provision of 
health services, typically іп 


hospitals. Relatively little is spent 
on preventive health activities. 
The functional distribution of 
State government health expen- 
diture in 1981 and 1999 is shown 
in Figures 11.14 and 1.15. What 
is disconcerting to note is that in 
virtually all the states, with the 
exception of Maharashtra, Tamil 
Nadu, and Kerala, the share of 


government health expenditure 


en 


Figure 11.14 : Functional composition of state government 
health expenditures, 1981 
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Figure 11.15 : Functional composition of state government health 
expenditures, 1999 
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India is that the central govern- 
ment accounts for a large share 
of the total government 
expenditure on public health 
and family welfare activities in a 
state — typically via centrally 
sponsored (vertical) schemes. 
The states tend to finance 
medical typically 
curative, out of their own 
revenue.? In 1999-2000, for 


devoted to public health declined 
between 1981 and 1999. 
Correspondingly, the share spent 
on medical services increased. 

Getting the states to 
increase their relative allocation 
to preventive health activities is 
not straight-forward, however. 
One of the characteristics of 
public spending on health in 


services, 


edical services is curative, since some of it goes into 


19 Н 
Of course, strictly speaking, not all of the state government spending on mec 
the financing of primary and community health centers, which are respons! 
centers are, however, largely financed by the central government. 
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ble for many public health functions. Sub-health 
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Figure 11.16 : Share of central grants in total government 
(revenue) expenditure on health, by function, selected states, 


1991-92 and 1999 
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example, central government 
grants accounted for one-half 
to nearly three-quarters of 
government expenditure on 
public health and family welfare 
activities in six states for which 
reliable data are available (Figure 
II.16). Further, there is evidence 
that government 
financing of public health and 
family welfare activities in the 
states has increased somewhat 
over the years. 


central 


There are two ways to 
increase the share of public 
health and family welfare in total 
government health spending in 
the states. First, the central 
government could simply 
increase the volume of resources 
it allocates to the states for public 
health and family welfare 
activities. This is unlikely to be a 
sustainable alternative for a 
number of reasons, including the 
possibility that the states could 
then respond by allocating even 
fewer of their own resources to 


preventive care and MCH (and 


more to medical and curative 
services). Second, the central 
government could make its 
grants to the states as matching 
grants, so that the states that 
their 


resources on public health and 


spend more of own 
family welfare activities could 
qualify for larger central grants. 
This type of matching formula 
might the 
incentives for states to direct 


create necessary 


increasingly larger shares of their 
health 


communicable disease control 


overall spending to 


and preventive health activities. 


Quality of Public Spending 

The finding that the decline 
in infant mortality relative to the 
increase in real per-capita public 
spending on health over 1981-99 
was largest in the poor, high- 
mortality states, such as 
Uttar Pradesh, Bihar, Madhya 
Pradesh, and Orissa (Figure 
П.9), should be tempered by two 
observations. First, these states 
do considerably worse than the 
non-poor states, especially in the 


South, in terms of targeting 
government health subsidies to 


the poor. Based on NSS data 
from 1995-96, Mahal ct al. 
(2002a) find that the 
southern states, but par- ularly 
Kerala and Tamil Nadu. iow a 
‘progressive’ distribu: 1 of 
subsidies (in that the o of 
subsidies to per capita h hold 
consumption expendi: falls 
with per capita he chold 
expenditure), where the 
poor states (such as Uttar 
Pradesh, Madhya Prades Bihar, 
Rajasthan, and Orissa) ive a 
‘regressive’ distribution © public 
subsidies on health. 

Second, governa: and 
service delivery problem n the 
poor states are often wors — ian in 
other states. In the po states, 
there is widespread ab: — ceism 
of doctors and paran s at 
government health ce: and 
sub-centers; most gov ment 
health facilities are in © «pair; 
and the availability of dys and 
medical supplies at publi »ealth 
facilities is typically none istent. 
For example, a recent -urvey 
across India indicates that 396 of 


health workers in primary health 
facilities in Bihar were absent 
from their positions on any given 
day (Chaudhury et al. 2003). In 
the country as a whole, 4396 of 
primary health care workers are 
absent from their place of work. 
Another national survey 
conducted by the Public Affairs 
which ranked the 
performance of government 
health services on a number of 
indicators, such as access, usage, 
reliability and user satisfaction, 


Centre, 
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7 : Ranking of states in the performance of 


ernment health services, 2002 
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Andhra Pradesh. ПИ 
found that poor states unit record data from the 
typically rank he bottom half National Family Health Survey 
of all the stat: the country in 1998-99 (МЕН5-2);20 these 
terms of th tality of their data suggest that nearly two- 
public healt! rvices (Figure thirds of infant deaths (0-11 
1,17) (PAC 2). The poor months) — and about one-half 
quality of he cervices reflects of under-5 child deaths — 
many factor: vork, including occur within the first. month 
lack of atability for after birth (Figure II.18).2! 
public heal »roviders and 


disenchantm with working 


conditions am -x health workers. 


Proxima’ Causes of 
Infant Mo ‘ality 
To understand what other em 


policy interventions might be 
needed to help India attain its 
infant mortality MDG, one 


needs an understanding of the 
920 


Cumulative number surviving out of 1,000 born 


Figure 11.18 : Cumulative number of children surviving 
out of 1,000 born, by age (in months), in poor and other states, 
1994-98 


Thus, an important cause of 
infant and child mortality can 
be found in the first month of a 
child's life (the 


period). Unfortunately, data on 


neonatal 


the specific medical causes of 
neonatal deaths are not readily 
available (in large part because 
the majority of infant deaths 
are not medically attended), 
but it is likely that factors such 
as maternal malnutrition and 
post-delivery complications, 
such as umbilical cord sepsis, 
are generally responsible for 
many neonatal deaths. (A 
three-year field trial to provide 
home-based neonatal care by 
village health workers in the 
state of Maharashtra in 1995- 
98 resulted in a 46% reduction 
in infant mortality and a 
62% reduction in neonatal 
mortality in the treatment 
area. See Box II.1 at the end of 


this chapter.) 


—— Other States 


=== Poor States 


У Я " УРА 
proximate — or intermediate | 5 | ен . 
68] inf ity i D 
+ uses of infant mortality in p 

ndia. An answer to this 

question can be found in the зао 


РИК а 
data on timing of deaths, 


Month after birth 


$ospsotocd4e 


obtained from analysis of 
t MEER 


20 Infant mortality rates can be calculated from the NFHS-2 for che four-year period preceding the survey Pu rem 


Annex B for a description of the data. 
2 TERT 
! These figures are broadly similar to those published by the civil registration sys 
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—— Фе 


). See 


tem (see Medical Causes ој Death, 1999). 
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м. | 


| Professional medical 
attendance at birth? 


Figure 11.19 : Proximate causes of infant mortality in poor and 
non-poor states, 1996-98 


ШАП states 


The NFHS-2 data provide 
some the 
proximate correlates of infant 


information on 


mortality. These are shown in 
Figure П.19 for two groups of 
states: poor states (i.e., those that 
have a monthly per capita 
consumption expenditure of Rs. 
676 or less according to the 
National Sample Survey 1999- 
2000 round) and non-poor states 
(those having a per capita 
consumption expenditure of 
more than Rs. 676).22 Figure 
11.19 indicates that when a 
woman receives tetanus shots 
during her pregnancy, the 
subsequent survival prospects for 
the child from that pregnancy 


are significantly raised. In the 
poor states, the infant mortality 
rate is nearly two times as 
high when the mother has not 
received tetanus immunization 
than when she has (92 
versus 50).23 


Likewise, children with low 
birth weights are more than two 
times as likely to die during 
infancy as children who weighed 
more than 2.5 kilograms at 
birth.24 Medical attendance (i.e., 
doctor, nurse or skilled birth 
attendant present) at birth is 
associated with a large reduction 
in infant mortality, especially in 
the poor states. Interestingly, 


however, receipt of any antenatal 
care by a woman is even more 
strongly associated with infant 


survival than — pro:-ssional 
attendance at birth. In е poor 
states, the infant morte гу rate 
for children whose others 
did not obtain any ante al care 
is 83% greater пі that 
for children whose others 
obtained some саг hus, 
antenatal care and "tanus 
immunization of a gnant 
woman appear to more 
strongly associated wi infant 
survival prospects than 
professional attendance | birth. 

A child's birth we: ic is, in 
large part, influenced by the 
mother's nutritional tus at 
delivery. This is ob: ved in 
Figure 11.20, which + «s that 
while 3296 of children 10-35 
months whose moth: veight 
was less than 35 kgs v - likely 
to be of low birth we t, only 
15% had low birth we when 
the mother's weight w 50 kgs 
or more. Since infant n> -tality is 
related to low birth wei: 105, this 
implies that infant mo ‘ality is 
also determined in part by 
maternal weight. Again, Figure 


11.20 indicates this to be the case, 
but only in the poor states of the 


22 Defined in this manner, the poor states are Andhra Pradesh, Assam, Bihar, Madhya Pradesh, Manipur, Orissa, Rajasthan, Sikkim, 
West Bengal, Uttar Pradesh, and Tripura. The other (non-poor) states are: Goa, Gujarat, Haryana, Himachal Pradesh, Jammu, 
Karnataka, Kerala, Maharashtra, Meghalaya, Mizoram, Nagaland, Punjab, Tamil Nadu, New Delhi, and Arunachal Pradesh. 


25 "The data on antenatal care and institutional deliveries were collected in the NFHS-2 only for the last two pregnancies of every 
eligible woman during the 35 months preceding the survey. As a result, the sample of children for whom data on antenatal 
care, place of delivery, and anthropometry are available is not a random sample of the entire child population or of all the live 
births in the country. Hence, the infant mortality rate obtained from this (truncated) sample is not comparable to the IMR 
reported in the succeeding section of this chapter (which is based on all live births during the four years preceding the survey). 


24 Note that data on birth weights were not available for all children in the NFHS-2 survey. Indeed, the data suggest a strong 
selection bias in the women who reported their child's birth weight; the infant mortality rate for this group of children is 
significantly lower than the IMR for children with missing birth weights. : 


= Low birth weight children, infant mortality, 
and maternal weight, 1998-99 
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underweight,*> based on a 
maximum-likelihood probit 
regression of underweight 
status on various child and 
household factors (e.g., age, sex, 
birth order, maternal schooling, 
schooling of the household 
head, etc.). Although the probit 
regression is estimated only on 
a sample of living children 
(obviously), the risk of 
malnutrition can be predicted 
for all children — living and 


Poor states | 
Ф of childre ths old who had low birth Infant mortality rate (per 1,000 live births) | dead и based on their 
«2,500 gms) | || characteristics at birth (such as 
m sex and birth order) as well as 
country. In states, infant It is often difficult to on the characteristics of their 
mortality is ly 30% higher establish һе correlation households. Infant mortality 
when the m her weighs less between child malnutritionand rates for children at different 
than 35 ke han when she mortality in the absence predicted risks of severe weight 
weighs 50 kg nore. of longitudinal data, since malnutrition are shown in 
anthropometric data from most Figure 11.21. The results are 
After ti month of life, cross-sectional surveys аге striking; they suggest that, in 
child maln: n becomes an available only for children both poor and non-poor states, 
important c uting factor to living at the time of the survey. the risk of infant death 
infant and | mortality in We have used the NFHS-2 data increases dramatically with the 
India. Malnı in sets in early, to predict the probability probability of being severely 
often owing nproper feeding of a child being severely underweight. An infant with a 
practices, h as early 
termination sclusive breast- Figure 1.21 : Infant mortality rates, by predicted probability 
feeding and introduction of of a child being severely underweight 
(inadequate) supplementary Salsa pes ol idéqseni icio 
feeding. In addition, even during | | al moio% miis% 81620% — Co2w 
the exclusive breastfeeding period, | ” aff 78 
infants may be malnourished | " 70 e 
Owing to insufficient quantities of : 95 е ug а 
breast milk — in turn the result ea = 47 m wu а 
of poor nutrition and heavy | 4 x => 
workload | of poor women. » = 24 
Malnourished infants are more | 2 
prone to diarrheal, respiratory | ™ 
and other infections, which, o ape cam - ME Secondary Higher 
When untreated, can lead to Income level of adii 
infant death. = E 


e ЕШ TL 


2 : - Е 
> As in the literature, a child is considered severely underweight when his or her we 


deviations below the NCHS reference weight. 
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ight-for-age is more than three standard 
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2096 risk of being severely 
underweight has an infant 
mortality rate that is more than 
two times that of an infant with 
a less-than-1096 risk of being 
severely underweight. This 
difference in infant mortality is 
observed even for women 
with primary, secondary and 
higher schooling, suggesting 
that maternal schooling 
cannot easily reverse the low 
survival prospects of a 
malnourished infant. 


Data from the NFHS-2 on 
under-five mortality rates and 
child underweight rates for 69 
regions also show a positive, 
albeit not perfect, association 
between the two rates (Figure 
11.22). Of course, some regions, 
such as the Central Region of 
Uttar Pradesh, Meghalaya, and 
Sikkim, have unusually high 
under-5 mortality rates relative 
to their child underweight rates, 
while other regions, such as 
Northern Kerala and Coastal 
Maharashtra, have unusually low 
under-5 mortality. 


w; • 
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е . 
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births) 
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Mortality rate of- 1-5 year olds (per 1,000 live 


56 of children aged 1 (ће 12-23 months) immunized against measles 


105 


In addition to nutrition, 
plays ап 
important role in enhancing a 
child's survival prospects, 
especially beyond infancy. 
Indeed, child immunization is an 


immunization 


important enough input into 
child mortality to be considered 
as a separate MDG (with 
the goal being 
immunization of one-year olds 
against measles). The evidence 
from NFHS-2 relating to the 
role of child 


on mortality is shown in Figure 


universal 


immunization 


Figure Il.22 : Relationship across regions between under-five 
child mortality rate and child underweight rate, 1998-99 


Under-5 mortality rate (per 1,000 live births) 


35 4o 4s 50 55 60 | 
% of children 0-35 months underweight 


11.23 and Annex Та 8. Two 
observations can be п de from 
these figures; first, the: are very 
large regional variatio: in the 
child immunization | c. (See 
Annex Table 8 for regional 
data on measles v» ination 
coverage.) The per. age of 
one-year olds immuni against 
tetanus ranges fron % (in 
Northern Bihar) to '% (in 
Eastern. Maharashtra second, 
higher measles vaccin. >n rates 
are associated with | <r child 
mortality between ag and 5 
years (Figure 11.23). 

Figure IL24 shows the 


measles vaccination rate among 
12-23 month olds by states in 
1992-93 and 1998-99. Most 
states experienced relatively slow 
progress in expanding measles 
immunization over that 6-усаг 
period, with the overall rate of 
the 
country increasing from 42% to 
5196. In three states — Madhya 
Pradesh, Rajasthan, and Assam 
— the measles vaccination rate 
actually fell over the six years. In 


measles vaccination in 
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[ les vaccination rate (%) among 12-23 month 
ids, by state, 1992-93 and 1998-99 


males to be well above that for 
females in а non-discriminatory 
environment. Further, the data 


a — show large gender differences in 
d infant mortality for higher birth- 
e order children (Table II.1). Girls 
^ of birth order 4 or more 

40 | а t . . 
» | experience significantly higher 
k rates of infant mortality than boys 
10 dil | | | | of similar birth order (84 versus 
9 nas а r eror UU | 75), with this difference being 
SPPE У O D V P ese oe larger in the non-poor states than 

аб ж id in the poor states. 
v 4" 

Child mortality between 
Bihar, whic! | only 15% of to infrastructure, and availability of the ages of one and five is also 
children i nized against government programs. It should be significantly greater for females 
measles ip 1992-93, the noted that the associations than for males. A girl in India is 
immunizatio: te increased by shown and discussed below are 40% more likely to die between 
merely 2 entage points simple correlations, not necessarily her first and fifth birthdays than 
between 19' and 1998-99. causal relations. is a boy. Thus, child mortality 
Thus, the уреаг5 to be would drop by 2096 if girls had 
significant p ial for reducing Gender disparity and birth order the same mortality rate as boys 
infant — es; у, post-neonatal Much has been written between the ages of 1 month and 
— mortality e poor states of about sex differentials in infant 5 years (Victora et al. 2003). 
the country n expansion of mortality in India. India is said to Figure 11.25, which plots the 
child immu: on. be one of the few countries іп ће monthly mortality rate for 
world where females have a higher children by sex (from the NFHS- 
Ѕосіо-е omic and infant mortality rate than males. 2 data), indicates that while the 
Policy C elates of The NEHS-2 data do notshowa probability of death is greater for 
Infant ^. tality significant disparity in average males than for females until age 
In this section, we present male and female infant mortality one, the reverse is true from ages 
descriptive statistics on infant rates, but this in itself is evidence one to five. Parental neglect 


mortality based on the NFHS-2, 
tabulated by various socio-economic 
characteristics of households, access 


of parental discrimination against 
female infants, as one would 
expect the infant mortality rate for 


toward girls — symptomatic of 
the generally low social status of 
women — is an important cause 


Table 1 : Infant mortality rates by child birth order, sex, and by group of states, 1994-98 


Poor States Other States All States 
| Birth Order of Child Male Female АШ Male Female All Male Female All 
І B 9) 76 8 s0 4| 46 76 68 70 | 
23 б 6 6 45 44 6 58 58 58 
4 & above 79 88 83 59 71 65 75 84 80 | 
Total 76 76 76 49 48 49 68 67 67 | 
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Figure 11.25 : Mortality rate (per 1,000 live births), 
by age (months) and sex, 1994-98 


of the gender disparity in child poorer socioeconomic indicators 
mortality. Girls are less likely to 
receive adequate food allocations 
and medical treatment for their 
illnesses than boys (Das Gupta 


1987, Filmer et al. 1998). 


than the general population. The 
NFHS-2 data indicate that these 
groups higher infant 
mortality rates than the general 
population, although there are 
differences among these groups 


have 


position of SC/STs vis-à-vis the 
non-SC/ST/OBC groups is 
worse in the non-poor states 
relative to the poor stares. For 
instance, in the poor states, STs 
have an IMR that is 54° 


greater 
than that of forward castes, but 
this differential is on» about 


37% in the non-poor st 5. 


Female schooling 


As is widely observe. n many 
countries (including India), 
mothers schooling is strongly 
associated with infant | ortality 
(Figure II.27). What is ini sting is 
that while both male a: female 


infants benefit (in rms of 


Disparity across social groups 

In India, social groups, 
such as Scheduled Castes (SCs), 
Scheduled Tribes (STs), and 
Other Backward Castes (OBCs), 
have been historically under- 
privileged, and tend to have 


as well (Figure II.26). Of the 
three groups, STs have the 
highest infant mortality, 
followed by SCs. Although 
SC/STs in the poor states have 
the highest absolute IMRs of any 
group in the country, the relative 


Figure 11.26 : Infant mortality rates of various social 
groups in poor and other states, 1994-98 


E Poor States M Other States C All States | 
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significantly reduced risk of 
mortality) from havi their 
mothers even slightly schooled (i.e. 
1-5 years), female infants enjoy a 
significant (relative) survival 
advantage over th male 
counterparts only when 1. mother 
has 11 or more years of s .-»oling. 
Rural infrastructure 

Rural infrastructure can 
have powerful influ: ces on 
health outcomes. For stance, 
rural roads enable easier access to 
health centers and referia! district 


hospitals, thereby reducing the 
risk of an infant dying because of 
neonatal 
infections. Access to safe drinking 
water are 
important environmental hygiene 
interventions that significantly 
reduce the exposure of an infant 
to water- and vector-borne 
diseases and increase the 
probability of his or her survival. 
Likewise, access to electricity 
can also improve infant survival 
probabilities by improving 


and post-neonatal 


and sanitation 
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Access to sanitation is another 
infrastructural intervention that is 
observed to have strong association 
with health outcomes. Households 
with no toilet access have an infant 
mortality rate that is nearly double 
that of households with toilet 
access. This pattern does not 
differ much across poor and non- 
poor states. 


Figure 11.27 : Infant mortality by sex and by 
mother's schooling, 1994-98 


Government programs and 
health infrastructure 
In the poor states, there 


— —4 is no discernible association 


hygiene, co. па and health 
Table 11.2 : Infant mortality rate, by various individual, household, 


practices in thi household as well child and community characteristics and by poor 
as the health practices of local and non-poor states, 1994-98 
health provid 
The № 15-2 data show | Characteristic =. M 

significant sociation between | Household has: 
infant mort and access to No electricity 85 86 si 
infrastructu (Table 1I.2).26 Electricity ~ ы i 
The infant cortality rate is | Electricity supply in village ix 
nearly 50" greater among | Irregular 5 E T 
households © shout access to Regular , 
electricity compared to Household has: 80 54 75 
households with electricity, Ne piped int 59 45 51 
although : difference 5 ee 
somewhat smaller in the poor | Household has: 4 34 42 
states than in the non-poor Some polles acres A 60 78 
states. It is not just the No toilet goces a ~ ud: 
availability of electricity but also Stile ан eee 81 53 77 
the regularity in its supply is m 78 52 п | 
ipis with health outcomes. end 59 45 51 

e regularity of electricity e . | 
supply in a village is associated Te NE 84 58 77 | 
with significantly lower levels of | scheduled Tribe 88 65 gl | 
infant mortality, although this | Other Backward Caste Su БА зе 
relationship too is тоге | SC, ST or OBC 88 = +: | 
Predominant in the better-off Total 76 » ud | 
states than in the poor ones. 


eee eee 
6 Tis worth reiterating that the descriptive statistics shown in Table II.2 and similar tables throu; 


simple associations, not causal relations. 
ан 
cms. [7] 


ghout this report represent 
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Table 1.3 : Infant mortality rate, by village availability of government anti-poverty pra a" 
and health infrastructure and by poor and non-poor states, 1994-98 

Characteristic Poor states Other states 11 states 

Government anti-poverty programs in village: 

Intensive Rural Development Program (IRDP) 76 53 68 

No IRDP 76 45 67 

National Rural Employment Program (NREP) 76 41 63 

No NREP 76 50 68 

Availability of sub health center in village 

No 82 56 76 

Yes 75 52 67 

All 49 76 67 
between infant mortality might expect child mortality to be not obtain information. whether 
and the presence of two associated with the presence ofa ап ICDS angani center 
large national government national program such as the operated in a respond. 5 village 
anti-poverty programs in a Integrated Child Development of residence, the NFHS-1 
village — the Intensive Rural Services (ICDS), which seeks (conducted in 199 3) did. 
Development Program (IRDP) | to provide growth monitoring, Analysis of unit recor ка from 
and the National Rural nutritional supplementation, and the NFHS-1 sugges hat the 
Employment Program (NREP) early childhood education to presence of an ICDS — sanwadi 
(Table II.3). However, in the — preschool children. Since the large — center in a village is as ed with 
non-poor states, there is some portion of ICDS beneficiaries аге а substantial — 17% decline 
evidence that the NREP, which aged 3-6 years, the program is in under-five тон rates 
creates employment through unlikely to influence infant (Figure 11.28). This ciation 
rural public works, is associated mortality rates, except perhaps very holds across all levels naternal 
with significantly lower infant indirectly. While the NFHS-2 did schooling, although ir | observed 
mortality (1796). Е 

Figure 1.28 : Under-five child mortality rate, by presenti ll ICDS 
In terms of health anganwadi center in village, 1988-92 E 
infrastructure, one of the few 
variables that is associated with 150 D No ICDS anganwadi center in village 
infin’ mortality ie the presence v 140 B ICDS anganwadi center in village 
ofa sub-primary health center Ye оз 124 = 
in a village. Having a sub- 
health center in a village is 07 
associated with a reduction of 8- |% » 
996 in the risk of infant ims 
mortality in both poor and non- 75 ui - 
poor states. 65 
s b m| 

f Given that child malnutrition Mesas | Оһани None | Bus | xa us ee ава | 
Is an important proximate cause of Income level of sate При Sacto pd 


infant and child mortality, one 


only in the poor (and not in the 


27 
non-poor) states.” 


Multivar te Analysis 
of infan! Mortality 

In o: to undertake 
further sir tions about the 
likelihood India and its 
individual s meeting the 
IMR MDG: ave estimated a 
multivaria :del of infant 
mortality the NFHS-2 
unit recor (at the child 
level).28 Т! itivariate model 
has the ad of controlling 
for several les that may be 
simultanec issociated with 
infant mor lhe estimation 


I ted 
only the broad 


results are in Annex 


Table 1, w 


findings o! npirical analysis 
are discussc 29 


Tribes (STs) have significantly 
higher infant mortality than 
Other Backward Castes (OBC) 
and The 
differences are large; for instance, 
controlling for other factors, 
SC/STs have, on average, an 
infant mortality rate that is 50% 
higher that of forward castes. 
This suggests the importance of 


forward castes. 


targeting socially disadvantaged 
groups; since a number of STs 
live in ST habitations, these 
habitations could be targeted for 
health interventions. 


Within households, higher 
birth-order face 
significantly higher mortality 
risk than lower birth-order males 
The higher 
mortality of higher-order females 
typically arises due to their 


females 


and females. 
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targeting health interventions to 
older (higher order) girls within 
households.30 


The lack of access to toilets 
has a significant association 
with increased infant mortality. 
Households without any access 
to toilets experience 1696 higher 
infant mortality than those 
with type of 
access. Surprisingly, piped water 
observed 
no significant (independent) 
association with the probability 


some toilet 


access is to have 


of an infant death, probably 
reflecting the fact that it is 
highly correlated with toilet 
access.?! Another infrastructural 
variable — the availability 
of electricity — is associated 
with the reduction of 
infant mortality by 22 deaths 


Even controlling for ^ neglect by parents, typically in рег 1,000 live births (about 
other faci ssociated with the provision of nutrition and 34%). Interestingly, however, 
infant m ty, Scheduled medical care. These results irregularity of electricity supply 
Castes (Si nd Scheduled indicate the importance of in the village reverses the inverse 
27 Of course verse association between the presence of ICDS anganwadi centers in a village and child mortality rates may 

reflect the hat anganwadi centers, at least at the time of the NFHS-1 survey (1992-93), were located in more affluent 
communiti happened to have lower child malnutrition and mortality rates. However, this possibility appears unlikely, given 
the design program. 
28 Since the d ient variable is dichotomous (viz., whether or not a child dies within 12 months of its birth), the model has been 
estimated b. -ne maximum-likelihood probit method. 
29 In the probi: model, we have included an explanatory variable — predicted household consumption expenditure per capita — 
to proxy household living standards. The NFHS-2 is a rich data set, but it has the limitation that it does not contain information 
i xpenditure, both of which are widely used as measures of household welfare. Using data on household energy 
sources, land ownership, and household demographic characteristics (all of which are available in the NFHS-2), we a 
monthly consumption expenditure per capita for each of the NFHS-2 households on the basis of an i Sa relations р 
between actual monthly consumption expenditure and energy sources, land assets and demographic variables at se wem 
with unit record data from the National Sample Survey (NSS) 55th round data (1999-2000). The ice ae Poe "us 
monthly consumption expenditure per capita in the NFHS-2 sample was observed to be very similar to that in the 
tound sample. 
Я iati ith chi ity i , Bihar, 
30 Rahman et al, (2003) also find that parity and birth spacing have strong associations with child en in Ki Lern cpm 
Uttar Pradesh, and Rajasthan. This means thar family planning interventions that result in fewer and better-spaced births wil 
teduce child mortality. 
Я А n i val d 
i. study by Jalan and Ravallion (2003) that attempted to estimate the impact of piped water access on diarrhea prevalence an 


uration among children under five in rural India, using a propensity score-matching m E a: Fam n were 
Significant health gains overall from access to piped water, there appeared to be no gains for the poo! k 
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association by 10 infant deaths 
(14%), indicating that while the 
availability of electricity is 
associated with a reduction in 
infant mortality, the association 
is much stronger for regular 
electricity supply. Yet another 
infrastructural variable — the 
percentage of villages in a 
district that are connected by a 
pucca (sealed) road — also is 
significantly associated with 
infant mortality decline. A one- 
percentage point increase in this 
variable is associated with a 
reduction in infant mortality of 
about 0.296. 


An interesting — and 
unusual — finding from the 
analysis is that household living 
standards, as proxied by the log 
of household consumption 
expenditure per capita, have a 
perverse positive association 
with infant mortality, once 
there is control for schooling 
and other characteristics of the 
houscehold.3? Likewise, log of 
per capita state gross domestic 
product, used as a proxy for the 


3 Following convention, the consumption expenditure, 
product variables are transformed to na 
variables, as opposed to the transformed natural logs, 


tural logs befo 


level of development in a state, 
also has a perverse positive 
association with infant 
mortality when there is control 
for infrastructure variables and 
public spending on health. It is 
difficult to explain these 
counter-intuitive results, but 
one that 


the typically-observed inverse 


possibility is 
association between income 
and infant mortality in fact 
reflects the association between 
infant mortality and parental 
schooling, infrastructure (e.g., 
electricity availability), and 
housing quality. Once there is 
control for these variables, the 
infant 
mortality and income or living 


association between 
standards becomes insignificant 
or even negative. 


Public spending on health 
and family welfare per capita is 
observed to have a significant 


inverse association with 
infant mortality, with the 
negative association being 


slightly weaker among the 
poor states,33 


Tetanus immunization and 


antenatal care coverage also have 
sizeable associations — with 
reduced infant mortėlity.34 The 
risk of infant death ~ lower by 
28% when a moth has been 
immunized against ^ anus and 
by 15% when a ther has 
received some forn :ntenatal 
care during ће 'gnancy. 
After controlling tetanus 
immunization ano ntenatal 
care, profession medical 
attendance at 0] ime of 
delivery does not ay ar to be 
significantly asso ! with 
infant mortality.35 

As in other stu ies from 
around the world. maternal 
schooling is obse: to be 
significantly and versely 
associated wit! infant 
mortality. The cimates 
suggest that each fictional 
schooling year of a — ther is 
associated with a ге. поп in 
infant mortality of ut 4%. 
Maternal schooling has a 
much stronger associa: on with 
infant mortality reduction than 


state government health expenditure and per capita gross state domestic 
re including them in the probit model. However, the use of the original 
does not change the basic results reported here. 


33 As Р у : Я : 
As an alternative, the probit equation was estimated with a set of 23 state dummy variables, which replaced all the state-level 


variables (e.g., log of gross state domestic product per capita, 
latter variable interacted with a dummy variable for the po 


log of state government health expenditure per capita, and the 

or states.) Although the full set of state dummy variables was 
regression, as measured by a pseudo R-squared measure, only 
te fixed effects for the three state-level variables. This suggests that 
one reported here in terms of goodness-of-fit. 


at medical attendance at birth is not important. The result 
ce at birth are strongly correlated with cach other, resulting 
the antenatal care variable. 


schooling 
head.56 


There ! 


few studies 


infant morta 


using recen 


study by H 


(2000) usi: 
(for 1992-‘ 
the associa 
environme! 


the use of « 
infant mi 
observed a 
between in 
use of kero 
gas (as opp 
wood) fo: 
Hughes ar 
results arc s 
here. Bharg 
earlier NFI 
Uttar Prac 
broadly о 
reported h 
data for : 
focuses o 
association 


of older | 


household 
of children 


36 Note that : 
causality, since there is no control for unobserved endowments in the relationship. For instance, 
(2002) find thar a positive significant association of mother's sch 
significantly negative if data on identical twins are use 
perhaps because more-schooled women — holding constant ability 
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of the household 


: been relatively 
the correlates of 
n India, especially 
record data. A 

; and Dunleavy 
: NFHS-1 data 
used largely on 
ween household 
iables, especially 
оте fuels, and 
The 
icant association 
iortality and the 
r bottled natural 


study 


го cow dung ог 
ing. Many of 
unleavy's other 
to those reported 
103) also uses the 
lata, but only for 
lis results too are 
rable to those 
ng the NFHS-2 
india, Bhargava 
he differential 
cen the presence 
ind girls in the 
the mortality risk 
id finds that the 


presence of an older girl is 
associated with a larger reduction 
in infant mortality of a 
child. Finally, Arulampalam and 
Bhalotra (2002) use the more 
recent NFHS-2 data, but only for 
three states (Uttar Pradesh, West 
Bengal and Kerala), and focus on 
the association between the death 
of a previous child in a household 
and the mortality risk faced by the 
index child. They find that the 
death of the previous child is 
associated with a significantly 
enhanced risk of mortality for a 
subsequent child. None of the 
three studies includes as wide a 
range of policy variables as that 
included in this analysis; nor do 
they undertake any simulations of 
the likely impact of different 
policy instruments on mortality 
outcomes. 


Simulations to 2015 
Based on the multivariate 
probit model estimated above, we 
have undertaken simulations of 
the infant mortality rate for the 
poor and the non-poor states 
under different intervention 
scenarios. Since the explanatory 


power of the estimated probit 
model is low, the simulations 
discussed below should be treated 
as indicative of possible trends in 
the future — not as definitive 
predictions.38 The simulation 
results are shown in Table 11.4.39 If 
the poor states were simply 
brought up to the national 
averages in terms of coverage 
of sanitation, road access, 
electricity, antenatal care, tetanus 
immunization, female schooling, 
and public spending on health 
and family welfare per capita, the 
cumulative reduction in the infant 
mortality rate would be of the 
order of about 11.8 infant deaths 
per 1,000 live births (or 16%). If 
the magnitude of the proposed 
interventions were scaled up so as 
to bring the poor states to the 
mean level of the non-poor states, 
the cumulative reduction in the 
infant mortality rate would be 
greater — about 36.5 infant 
deaths per 1,000 live births 
(or 4896). It is thus clear that a 
combination of interventions can 
have a strong association with 
infant mortality reduction in the 
poor states. 


sssociation between infant mortality and maternal schooling implied by the estimated equation may not reflect 


care. The available data do not permit extensive exploration of such possibilities. 


37 


38 


The pseudo R-squared measure for the estimated prol 
‘explain’ only 7% of the cross-sectional variation in in 
estimated with cross-sectional data to have low explanatory power, 
individual and household heterogeneity and idiosyncratic ‘shocks’ in deter 


power of regression models typically declines with sample size. 


The simulations were done by multiplying desired chan; ya p 
reported in Annex Table 1. The resulting changes in the probability of an i 
Interpreted as the projected declines in the infant mortality rate from the base year. 


ges in the values of th 


————À 
о 


Behrman and Rosenzweig 


ooling on child schooling in cross-sectional estimates becomes 
d to control for unobserved genetic and family background endowments, 
— spend more time in the labor force and less in child 


As noted in chapter 1, the simulations undertaken throughout this report are based on inferences of one-way causality from 


the independent variables to the dependent variables (viz., infant mortality, child malnutrition, 
bit model is 0.07, suggesting that the included explanatory variables 
fant mortality, It is not uncommon, however, for econometric models 
in large part due to the importance of unobserved 
mining household outcomes. The explanatory 


school enrollment, etc.). 


e right-hand side variables to the marginal effects 
nfant death, when multiplied by 1,000, can be 
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Table II.4 : Projected decline in the infant mortality rate with various 


interventions in the poor and non-poor states 


Bringing the poor/non-poor states to the lev. 
Type of Intervention Non-poor 
National states" 5096 100% 
average average coverage werage 
No access to toilet (%) -0.8 -2.4 -9:5 10.1 
(-1.1) -7.7) 
Access to regular electricity supply (96) -1.2 -2.5 -4.8 -15.7 
(-2.4) 13.3) 
Access to irregular electricity supply (%) -1.0 -3.6 -4.4 -10.5 
(-0.8) 6.9) 
Female schooling (years) -1.9 -5.8 -10.6? 14,36 
(-4.8)а 8,5)b 
Government expenditure on health and -3.2 -10.9 
family welfare per capita (Rs.) 
Percent of villages in district connected by -1.5 -4.7 -9.6 
a pucca road (%) 4.9) 
Coverage of tetanus toxoid immunization 
for mother (%) -1.1 -3.4 5.6 
2.2) 
Antenatal care coverage (%) -1.1 -3.2 4.5 
1.3) 
Notes Figures in parentheses mm to the mortality reduction obtained in the non-poor states. | 
The assumed coverage level in this case is 6.5 years of schooling. 
bThe assumed coverage level in this case is 8 years of schooling, 
Empty cells indicate no significant reduction in infant mortality due to the specific intervention being cor» dered. 


Figure IL29 shows the 
projected decline in the infant 
mortality rate in the poor states 
with all the seven interventions 
noted above being pursued $33 


Figure 11.29 : Projected decline in the infant morta 
rate in the poor states under different interventi 


Scenarios, 1998-2015 5 
(graph shows comulative effect of each additional intervention} 


5885: ilafgsas2ik 
simultaneously and gradually to COP ER RN NM RE. 8 ROS OR OW X NON 
2015. The scope and magnitude | 5 је 


of the assumed interventions, | ao 
which are shown in Table ILS, | as 
are merely meant to illustrate the | 20 
likely reduction in infant | 2 
mortality under one possible | % 
scenario. There is obviously no | 3 


>= Decline needed to attain MDG 
у Бане. bm | 40 
suggestion that the assumed | У = e ie eee И 
3 . 135 аеро. а. E 
interventions will indeed take 1 
50 50 


place, and, even if they do, 
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Table 11.5 : Assumptions about various interventions to reduce the 


infant mortality rate in the poor states, 1998-99 to 2015 


Starting Assumed Ending 
| value in change per value in 
Interventio 1998-99 year 2015 
Female sch: (years) 27 0.3 7.8 
Per capita { ment expenditure on health and family 95 4% 185 
welfare (Rs 
Population ge of regular electricity supply (96) 27:7 196 point 447 
Population ige of tetanus toxoid immunization for 70.0 1% point 87.0 
pregnant v (%) 
Coverage 01 atal care (96) 55.5 196 point 72.5 
Village acce pucca roads (96) 59.5 196 point 76.5 
Population 10 access to toilets (96) 76.5 -296 points 42.5 
== = | 
whether th erventions will attaining the infant mortality in these states, especially for the 
proceed at ace assumed in MDG will be challenging in poor. As the World Development 
Table II.5. the poor states of the country, Report 2004 points out, this is a 
it will not be impossible, complex and difficult task that 
| While ch of the as long several mortality- entails creation of the right 
interventio observed to reducing interventions are institutions and incentives in the 
contribute the reduction pursued simultaneously. system to improve service 
in infant rtality, it is delivery, such as devolving 
obvious fro: figure that two The finding on the positive responsibility for service delivery 
interventio: — additional association between increased to local governments and 
public spen on health and government health expenditure communities (see Box П.2), 
family wel! and increased апа infant mortality needs two contracting out certain types 
Schooling o: mothers — are qualifications. First, merely of service delivery to the 


Most strongly associated with 


infant mortality reduction. 
With the full ‘package’ of 
Interventions, the infant 


mortality rate in the poor states 
's projected to decline by 46 
infant deaths per 1,000 live 
births by 2015 — to a level of 
29 infant deaths per 1,000 live 
births. This would be just below 
the MD goal of 31 deaths per 
1,000 live births for the poor 
States. This suggests that while 


increasing health spending will 
not be enough; the composition, 
quality, and effectiveness of 
public spending is as important 
as raising its quantity. This is 
especially true of the poorer 
states in India, which are plagued 
with the most serious problems 
of governance and service 
delivery in the health (and other) 
sectors. Serious attention 
needs to be paid to making 
government health services work 


——e — 


non-government sector and 
empowering 
demand better services from 


government health facilities. 


consumers to 


Second, the finding that 
public spending on health is 
associated with infant mortality 
reduction in the poor states is of 
little use to policy makers. 
Identifying the type of health 
interventions on which to spend 
resources in the poor states is of 
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Box 11: Home-Based Neonatal Care: Results from a Field Trial in Rural Mahar: 


| Nearly two-thirds of infant deaths in India occur in the first month of birth. Thus, substantial reductions in infant 
mortality can take place only with a reduction in neonatal mortality. It is believed that the larg: lajority of 
neonates in India die due to sepsis (typically, septicaemia, meningitis, and pneumonia). While the » «st efficient 

| way to treat ill neonates is to admit them to hospitals, specialized hospital care is either inaccessib!- - the rural 
population or prohibitively expensive. 
It was in response to this need that Bang and his colleagues developed a package of home-based r пака! care, 
including the management of sepsis, and tested it in a three-year field trial from 1995 to 1998 in illages in 
Gadchiroli district in Maharasthra. Gadchiroli is a 'backward' district in which rice cultivation and ! ry are the 
main sources of income and infrastructure (viz., roads, communications, school facilities, and lic health 
facilities) is poor. The team identified 39 intervention villages, and introduced neonatal care to thes |lages ina 
sequential manner from April 1995 to March 1998. In the first year, female village health workers li | pregnant 
women in the village, collected data via home visits in the third trimester, observed labor and neo: at birth, 
and visited the home frequently for 28 days after birth to weigh the child and observe neonatal m lity. Data 
from the first year were used to plan further interventions. In the second year of the study, thc ile health 
workers were trained in and began providing home-based management of neonatal illnesses. The © typically 
consisted of clinical diagnosis of sepsis and subsequent treatment with an injection of Gentan and Co- 
Trimoxazole syrup. In the third year of the intervention, health education of mothers and grandmot!) about the 
care of pregnant women and neonates was added to the program. By the third year of the interven: on, 93% of 
neonates in the treatment area were receiving home-based care. 
The team had selected 47 control villages in an adjacent area of the same district, and had collected | seline data 
in both treatment and control villages. An evaluation done after the third year of the intervention cated net 
reductions of 62%, 46% and 71% in neonatal, infant and perinatal mortality rates in the interve on area as 
compared to the control area. In absolute terms, the infant mortality rate in the treatment area | om 75.5 
deaths per 1,000 live births in the baseline period (1993-95) to 38.8 in 1997-98, while it merely ‹ ned from 
77.1 to 74.9 in the control villages over the same period. Case fatality in neonatal sepsis declined m 16.6% 
before the intervention to 2.8% after treatment by the village health workers. The cost of home-b neonatal 
care worked out to about US$5.30 per neonate, of which $3.80 was the recurrent cost. 
The Bang experiment shows that it is possible to halve the infant mortality rate in populations with po economic 
and nutritional status and with low female literacy by providing inexpensive health education anc ne-based 
neonatal care. 
Source: Bang et al. (1999). 


Annex 11.1: Infant 
Mortality, 
Government Health 
Expenditure, and 
Per Capita Income 


much greater policy interest. The 
evidence in this report, as well as 
the results of previous studies, 
suggest that a package consisting 
of expanded child and maternal 
immunization, 


1997, Rajkumar and Swaroop 
2002). These have 
reported mixed results. Filmer 
and Pritchett find insignificant 


association between public 


studies 


antenatal 


care coverage, nutritional supple- 
mentation (including promotion 
of exclusive breast-feeding), and 
home-based neonatal services 
(including — treatment of 
pneumonia) (see Box П.1 below) 
is likely to be a high- 
impact intervention strategy 
(Jones et al. 2003). 


across States, 
1980-99 

Several studies have tried to 
estimate the relationship 
between health outcomes and 
public spending on health using 
cross-country data (Anand and 
Ravallion 1993, Filmer and 
Pritchett 1999, Gupta et al. 
1999, Bidani and Ravallion 


spending and infant mortality. 
However, Gupta et al. find 
public spending on health to 
have strong associations with 
infant and child mortality 
reduction. As Gupta et al. 
disaggregate mortality by poverty 
status, they are able to estimate 
the differential association of 
public spending with the 
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Is Decentralization of Health Services Associated with Child Mortality? 


, the states of Maharashtra and Gujarat had reassigned numerous activities, including the | 
imary health саге, to elected rural bodies at the district level (the zilla parishads). These bodies 
| with the flexibility to recruit certain classes of employees (typically, low level). Even though 
yees were state employees on deputation to the local bodies, they were administratively under 
‘lla parishad. Members of Parliament and state legislatures were kept out of the membership of 
nally, funds for administering health care activities were directly transferred to these bodies. 


Well before 17 
administration «| 
were also pro: 
higher-level en 
the control of 
the local bodi 


ther state that introduced decentralization in the mid-1990s. As in Maharashtra and Gujarat, 
(including primary education and health care) and associated expenditures were transferred to 

village and district levels. In Karnataka, unlike as in Maharashtra and Gujarat, planning 
50. moved under the control of the local bodies. A state finance commission oversaw the 
s at the state level between the state government and the local bodies. 


Karnataka wa 
entire depart: 
local bodies 
departments 
division of rc 


West Benga! t another state which made some progress toward decentralized governance before 1992. West 
| Bengal villa: hayats were actively involved in executing a number of programs such as mass literacy 
| campaigns, | n schemes, and employment generation. 

The passage « listoric 73rd and 74th constitutional amendments — viz., the local government or Panchayati 

Raj Act of 1‘ by the Indian Parliament gave fresh impetus to the decentralization efforts of various states. 

The Act gavc ol to elected village and urban councils (panchayati raj institutions or PRIs) over a wide range 

of social anc lopmental activities of governments, including education, health care, nutrition, and safe 

drinking wat: | sanitation. According to the Amendment, PRI members were to be elected (with guaranteed 
representatio omen and minorities), and PRIs were to be funded by 'block grants’ from the state and central 
government gets as well as from local taxes which they have the authority to levy. 

While all sta: с passed conformity legislation in line with the Constitutional changes of 1992, and most have 

held election set up state finance commissions for devising a framework for devolving funds to local bodies, 

some states, ; Kerala and Madhya Pradesh, have gone further and moved entire departments to the control 
of the local ri dies and involved them in the development planning process. Kerala has moved toward making 


ads to local bodies, while panchayats in Madhya Pradesh have the right to demand funds for 


cir own teachers. 


large transfe 
schools and | 


An econome udy of over 1,500 villages, based on a nationwide survey of 33,230 households in 1994, found 
that after co: ig for mean household income, income inequality, access to transport and availability of health 
infrastructur ier-five mortality rates in villages were significantly lower in states where health services had been 


eralized (viz., Gujarat, Maharashtra, Kerala, Karnataka, and West Bengal) relative to states 
een no such move (Mahal et al. 2001). 


il. (2001). 


significantly 
where there | 


Source: Mah: 


mortality rates of the poor and governance index and finds that public spending have used cross- 


the non-poor. | hey find that the 
association between child deaths 
and public spending on health is 
twice as strong for the poor as for 
the non-poor. Anand 
Ravallion and Bidani 
Ravallion also obtain a strong 
inverse association between 
infant mortality and public 
expenditure on health. Rajkumar 
and Swaroop interacts public 
Spending on health with a 


and 
and 


public spending on health is 
significantly associated with 
child and infant mortality 
reduction, but only for countries 
with good governance (as 
measured by a corruption index 
and a variable reflecting the 
‘quality of the bureaucracy’). 


Virtually all of these studies 
that have explored the association 
between health outcomes and 


€ 
— Q 


country data (either for a single 
year or over several periods); we 
are not aware of any study that 
has used sub-national data to 
analyze this relationship. Cross- 
country analyses are plagued by 
issues of comparability of 
expenditure data across countries; 
for instance, there are large 
variations in what constitutes 
health expenditures and in the 
level of government — local, 
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federal — that is 
responsible for public spending 


on health. In contrast, there is 


state or 


greater comparability in public 
spending on health across states 
within a single country. 


We have used twenty years 
of state-level data on infant 
mortality rates (IMRs), real gross 
state domestic product per capita 
(GSDP), and public 
spending on health to analyze 
the association between infant 
mortality on the one hand and 
public spending and economic 
growth on the other.49. 41 


real 


The results of this analysis 
are reported in Annex Table II.1 
below. OLS estimates (shown in 
columns 1 and 2) indicate a very 
strong association between infant 
mortality and government health 
expenditure even after control 
for per capita GSDP and a time 
trend, with a one percent 
increase in government health 
spending per capita being 
associated with a one percent 
decline in infant mortality. 
However, when there is control 
for unobserved heterogeneity 
across states — in the form of 
time-invariant state fixed effects 
— in the model (columns 3-5), 


the magnitude of the association 
declines sharply and, in the case 
of the regression with a time 
becomes 


trend (column 5), 


insignificant. 


Unfortunately, time-series 
data on other covariates of infant 
mortality, such as adult female 
literacy, are simply not available 
at the state level for the period 
1980-99. To rule out the 
possibility that the association 
between infant mortality and 
government health expenditure 
per capita could be due to the 
omission of female literacy from 
the model, we have calculated 
state-level averages of the adult 
female literacy rate from four 
rounds of the National Sample 
Survey — for 1983-84, 1987-88, 
1993-94 and 1999-2000. The 
inclusion of adult female literacy 
means that the infant mortality 
regression can only be estimated 
for these four years, which 
reduces the sample size from 278 
observations to merely 56. 


To explore whether the 
association between infant 
mortality and public spending 
varies across different levels of 
per capita income, we have 
interacted GSDP per capita with 


government health expenditure 
as well as with adult female 
literacy in the infant mortality 
regression. The results ‘shown in 


columns 7 and 8 of Annex Table 


IL1) indicate that inverse 
association — betwe: infant 
mortality and per с: а public 
spending becomes · aker — 
while that betw: infant 
mortality and ad female 
literacy becomes stro ^r — at 
higher levels of capita 
GSDP. Indeed, thc — :timated 
coefficient on govern: nt health 
expenditure per capit: · negative 
only at very low le s of per 
capita GSDP (about | 6,050 in 
1993-94 prices). V. ‘le two- 
thirds of the states fel der this 
threshold for the earl «t year of 
the sample (1980), ^ ver than 
10% of the states do (ог the 
latest year (1999). 

On the other nd, the 
coefficient on ad: female 
literacy in the estim: d infant 
mortality equation — »ccomes 
negative only beyond © ireshold 
per capita GSDP је | of Rs. 
10,500 (again 1993-9 prices). 
This means that while 


government health expenditure 
per capita is associated with 
infant mortality for very poor 


40 Data on government health expenditure were obtained from detailed budget demand documents of individual states. 
Expenditure on health includes spending on public health; urban and rural health services; medical education, training and 
research; general administration; and family welfare (i.e., population programs, including maternal and child health). It 
includes expenditure incurred by a state out of its own revenues as well as central government health allocations to that state. 


4 


A state-level regression of infant mortality on public health spending is predicated on the assumption that public spending is 
not endogenously distributed across states (Rosenzweig and Wolpin 1986) 


endog < Such an assumption may not always hold, 
especially if government health expenditures are allocated across states based on 


health conditions. However, the inclusion of 


state fixed effects in the regression effectively controls for endogenous program placement. We allow for a central planner to 
distribute public spending on health across states according to an unobserved health attribute; in other words, states that have 
innately high mortality may spend more on health than those having innately low mortality. Since the fixed-effects model 
health attribute from the model, it effectively addresses the endogenous program 


purges the unobserved (time-invariant) 


placement problem. 
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states, adult female literacy is 
not. On the other hand, at 
higher levels of per capita 
income, there is an association of 
infant mortality with adult 
female literacy but not with 
public spending on health. 


Finally, we have attempted 
to estimate a non-parametric 
relationship among the three 
variables for which continuous 
time-series data are available over 
the period 1980-99 (viz., infant 
mortality, government health 
expenditure per capita, and 
GSDP per capita). The non- 
parametric regression allows for 


complete flexibility іп the 
estimated relationship and 
includes single-year dummy 


variables and state fixed effects. It 
also allows us to calculate the 
95% confidence interval of the 
estimated elasticity at varying 
levels of per capita GSDP. The 
implied elasticities of infant 
mortality with respect to 


government health expenditure 


per capita are shown in Annex 
Figure II.1. The results indicate 
that (i) the association between 
infant mortality and public 
spending on health per capita is 
significant and negative at all 
levels of per capita GSDP 
income, and (ii) the association 
weakens considerably (even 
though remaining significantly 
different from zero) at higher 
levels of state GDP per capita. 


Thus, there is certainly 
some evidence of an inverse 
association between infant 
mortality and public spending 
on health, but it is not 
very robust to alternative 
specifications. The most general 
econometric specifications seem 
to suggest that public spending 
on health matters, but only for 
the very poorest states. At the 
same time, the finding that 
adult female literacy does not 
matter for these states — but 
does for the better-off states — 


is troubling. 


Annex Fig 11.1 : Estimated elasticity of infant mortality with respect 
to real govt. health expenditure across states, 1980-99, by level of 
state GDP per capita (non parameter kernel estimates with control 


for state fixed effect and annual year dummies) 
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There is some evidence in 
the existing literature to indicate 
that public spending on health 


matters more to health outcomes 


for the poor than the non-poor. 
For instance, Bids and 
Ravallion (1997) co: «stently 
find an impact public 
spending for the poor’ not for 
the non-poor. Likewise — uptaet 
al. (1999) find a stron. inverse 
association between с! deaths 
and public spending & — :e poor 
than for the non- The 
finding that the inverse 
association betwee: infant 
mortality and real go :nment 
health expenditure pe apita is 
stronger for poor sta: relative 
to non-poor states | ју seem 
counter-intuitive, give he large 
observed — inefficien and 
leakages іп governm health 
spending in the | (and 
poorly-governed) es of 
India. However, the ciation 
between infant mo y and 
public spending may | — 'ronger 
for the poor than the — »n-poor 
states for two reas First, 
the better-off states th low 
infant mortality hav larger 
proportion of ifan deaths 
occurring during the neonatal 
period. On the other hand, 
the typical (апа -elatively 
inexpensive) child survival 


interventions have a greater 
impact on bringing down deaths 
in the post-neonatal than in the 
neonatal period. Consequently, 
it is much easier to bring down 
infant mortality rates in the 
high-mortality states 


with proven, low-cost, post 
such 


poor, 


neonatal interventions, 
as child immunizations and 


Infant and Child Mortality 


oral rehydration therapy. In the 


better-off (and low-mortality) 
states, howe) neonatal deaths 
constitute » ger proportion 
of total infan саф. Reduction 
of neo-na leaths typically 
requires m xpensive inter- 
ventions, s: : professionally- 
attended d ies or deliveries 
in instituti ; well as post- 
delivery an 'gency hospital- 
based care 

Secon: - smaller health 
impact of nment health 
expenditu: the. better-off 


states may t the increasing 


role of th: <ivate sector in 
providing th inputs at 
higher inc levels. In the 
poor stat not only is 
the. priva: tor in health 
more lit in scope, 


eue e e 


" А 6 е7 
" Although nco-natal mortality reduction typically requires hospital bas 
package of home-based neonatal services, as shown bya highly-success 


but complementary household 
inputs into health production, 
such as nutrition and good 
hygiene, are typically 
lacking. As a result, the public 
sector and public spending on 
health more 
important roles in determining 


also 


assume far 


health outcomes than in the 
non-poor states. However, as 
per capita incomes in a state 
increase, nutrition and hygiene 
improve, as does the supply of 
private health providers, all of 
which diminish the relative 
importance of government 
health expenditure. 

However, these results 
should not be construed as a 
license to simply increase 
government health expenditure 


in the poor states, because they 


for a detailed description of the intervention). 


cT 
——o0 


do not consider the counter- 
factual — viz., the improvements 
in health outcomes that would 
quality of 
government health expenditures 


occur if the 


were simultaneously improved 
via greater accountability in 
service delivery and better 
governance. All that these results 
indicate is the need for a state- 
stratified — mortality-reduction 
approach, with the appropriate 
infant mortality-reducing inter- 
ventions, such as expanded 
immunization, antenatal care, 
nutritional ^ supplementation 
(including 
exclusive breast-feeding), and 
home-based neonatal services, 
being targeted to the poor states 
via an effective and account- 
ability-based delivery system 


(see Jones et al. 2003). 


promotion of 


ed care, it is possible to provide a relatively inexpensive 
ful field trial in Maharashtra in 1995-98(see Box II.1 


Chilc 


Reduction 
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significant: 
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responsible 


of child 
developing 
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previous 

strong rel 
under-five 
and child 
across th: 
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also a lar; 
from arou 
under-nut; 
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as Vitamin 


44 For instanc c, based on worldwide evidence, Pelletier and Frongillo (2002) estim: 


prevalence of low weight-for-age could reduce child mortality by about 30% and under-5 mortality by 13%. 


45 
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Talnutrition 


child malnu- 

MDG related 
nent in child 

malnutrition 
reases the risk 

child death, 
lates suggesting 
valnutrition is 
half or more 
aths in the 
vorld.44 The 
nalyzed in the 
er showed a 
ship between 
| mortality rates 
erweight rates 
ous regions of 
gure IL22 in 
ion G). There is 
‚у of evidence 
ie world relating 
: in childhood to 


portant form of malnutrition that is ni 
., iron and iodine. 


The World Bank (1998) suggests that the co: 
productivity, morbidity and mortality. 

While the nutrition MDG is based on the weight-for-age indicator, 
indicators of child malnutrition. Weight-for-age is an indicator of both sho 
stunting is a better indicator of long-term (cumulative) malnutrition, 
considered the appropriate indicator for tracking short-term 


47 The most reliable estimate is available from the NFHS-1 for 1992-93. The rate 


lower levels of school perfor- 
mance, cognitive development, 
health, and, ultimately, to lower 
levels of labor productivity in 
adulthood. Thus, the economic 
and human costs of child 
malnutrition in India are likely 
to be very high.4° 


The millennium development 
goal is to reduce the percentage of 
underweight children by one-half 
between 1990 and 2015.4 
For India, this would imply 
a reduction in the child 
underweight rate from 54.8% in 
1990 to 27.4% in 2015.47 


Patterns and Trends 


Levels 
Child malnutrition rates in 
India are extraordinarily high. 


observed between 1992-93 and 1998-99. 


48 


standard deviations below the NCHS reference. 


49 


case in most low-income countries. 


—— 
o 


ht and stunting occur when the relevant nutri 


The NFHS-2, which is the 
most recent household survey 
containing information on child 
nutrition, indicates that nearly 
one-half of children aged 0-35 
months are underweight or 
stunted48, which translates into 
approximately 37 million 
malnourished children. About 
18-23 percent of children are 
severely underweight or stunted 
in the sense of being more 
than three standard deviations 
below the NCHS 
standards. This suggests that 
Indian children suffer from 
short-term, acute food deficits 
(as reflected in low weight-for- 
age) as well as from longer-term, 
chronic under-nutrition (as 
manifested in high rates of 
stunting). 


relevant 


ot pursued in this report is inadequate consumption of micronutrients, such 


ate that a 5 percentage point reduction in the 


st of undernutrition in India is at least US$10 billion annually in terms of lost 


it should be recognized that there are other important 
rt- and long-term malnutrition. Height-for-age or 
while weight-for-height or wasting is generally 


fluctuations in nutritional status. 


shown for 1990 is projected from the change 


As in the literature, a child is considered underweight when his or her weight-for-age is more than two standard deviations 


below the NCHS reference weight. A child is stunted when his or 
below the NCHS reference. Severe underweig] 


her height-for-age is more than two standard deviations 


ition indicator is more than three 


Wasting rates (i.e., low weight-for-height) are significantly lower than underweight or stunting rates, but this is typically the 
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Trends 

Both the 
conducted in 1992-93, and 
the NFHS-2, conducted 
1998-99, obtained information 
on child anthropometry. A 


NFHS-1, 


in 


comparison of the estimates of 
these two surveys indicates a 
modest decline of about 11% 
(from a rate of 52.7% to 47%) 
during the 6-year period — 
amounting to an annual rate 
of decline of 1.9%. In contrast, 
underweight rates in 
neighboring Bangladesh fell 
from 6896 in 1992 to 5196 in 
2000 — an annual rate of 
decline of 3.696 (World Bank 
2003). In Vietnam, the child 
underweight rate fell from 4996 
in 1993 to 3696 in 1998 — an 
annual rate of decline of 6.196 
(World Bank 1999)! India thus 
appears to be an under- 
performer in reducing child 
malnutrition during the 1990s. 


Interstate Variations 

An average child underweight 
rate of 47% masks wide 
variations in child malnutrition 
across states. Child underweight 
rates vary from a low of 24-28% 
in the Northeastern states and 
Kerala to 51-55% in the states of 
Bihar, Rajasthan, Uttar Pradesh, 
Madhya Pradesh, and Orissa 
(Figure Ш.1). Likewise, the 
decline in child under-weight 
rates over time has also varied 
greatly across states. In Punjab, 
for instance, the child 
underweight rate fell at an 
annual rate of 7.6% between 
1992-93 and 1998-99, while 
Rajasthan saw an increase of 2% 
per the child 


annum in 


underweight, 1998-99, and annual 


E Child underweight rate (%), 1998-99 


% of children underweight in 1998-99 
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Figure 111.1: Percent of children aged 0-35 moni 


1992-93 and 1998-99, by state 
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underweight rate during the 
same period. Based on 1992-93 
and 1998-99 values, Figure III.2 
shows the 2015 MD goals for 
each of the states. 


Although the proportion of 
children aged 0-3 years in 
India who were underweight 


declined from 52.7% in 


1992-93 to 47% in 1998-99, the 
absolute number of underweight 
children hardly changed over this 


period because of a large increase 
in the population of children 
aged 0-3. Indeed, only about a 


quarter million ‘wer Indian 


children aged 0-3 мее 
underweight in 1998-99 as 
compared to 199..93. There 


were wide variations in the 
absolute decline in the number 
of underweight сі dren across 
states. Tamil Nadu and Andhra 
Pradesh each saw declines in the 
absolute number of underweight 


m 


ange in absolute number of underweight children 0-35 
је between 1992-93 & 1998-99, by state ( '000 children ) 


Suo e artuum e у 
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children >f about 0.5 million, state data suggest an inverse, 
but Каја cn and Bihar saw an albeit not perfect, association be- 
increase 5 million each in tween the child under-weight 
the nun of underweight 0-3 rate and gross state domestic 
year ol’ Figure II.3). Uttar product per capita (Figure III.5). 
Pradesh <d Madhya Pradesh That Kerala emerges as a positive 
each re ‘ed an increase of outlier — having a much lower 
about 0. million underweight child underweight rate than 
children aged 0-3 during the would be suggested by its per 
same period, capita income — is no big 


Figu 


114 suggests that 


surprise, but the fact that 
Gujarat and Maharashtra have 


there is по systematic association 
between the initial level of child 
malnutrition in 1992-93 and the 
rate of decline in malnutrition 


Figure 11.4 : Child underweight rate (%) in 1992-93 and 
percent annual decline in underweight rate, 1992-98, by state 
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higher child 


underweight rates relative to 


significantly 


their рег capita income is 
surprising. On the other hand, 
Andhra Pradesh, which is a 
middle-income state, has a lower 
child underweight rate than 
would be predicted by its gross 
state domestic product per 
capita. This suggests that cultural 
and social — not just economic 
— factors have an important role 
to play in determining child 
malnutrition in India. 


Public Spending on 
Nutrition 

Much of the public spending 
on child nutrition in India takes 
place on the Integrated Child 
Development Services program. 
This program consists of 
anganwadi centers (AWCs) in 
each village, typically staffed by a 
village woman with 5-8 years of 
schooling and an assistant. 
The anganwadi worker receives a 


cash income of Rs. 1,000 
per month to provide 
growth monitoring, food 


between 1992-93 and 1998-99. . у 

Nagaland, which had a child | $ || * = 
underweight rate of only 27.7% i 2% um 3 2 
in 1992-93, experienced an E 

annual rate of decline of 2.596 5. ES B • 
over the following 6 years — the ii н 

same rate of decline experienced E 3 

by Bihar, which began with a | # 3 

much higher child underweight pe 

rate of 62.6% in 1992-93. Sy е 


Is child malnutrition related 


об of children 0-35 months who were underweight in 1992-95 


to living standards? The cross- 
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Figure 111,5 : Child underweight rate (%) and gross state domestic 
product per capita across states, 1998-99 


country on the ICDS program, 
The amounts are expressed in 
terms of spending per child aged 


0-6 years, since that is ће target 

E group of the ICD 20 Two 
t. observations can made 
i from this figure; st, the 
HS amounts spent by states 
НА are low — typic: below 
E Rs. 200 per child р annum, 
$5 Second, there аге large *er-state 
i disparities in spe: ag on 
1» кеш = nutrition. The pc high- 
5 malnutrition states, ich as 
$50 ды И dr PA ы d Bihar, Uttar Pradesh. Мадћуа 
Pradesh, and Rajasth | spend 

only Rs. 30-50 | child, 

while Gujarat, Pun >, and 

supplementation, and pre-school фе AWCs. This is the component Haryana spend Rs. 0-100. 


education to targeted children 
aged 0-6 years in the village. 
Although the program covers all 
the villages in the country, recent 
surveys from a few states suggest 
that relatively few (only about 10- 
30%) children aged 0-6 years in 
states such as Uttar Pradesh, 
Madhya Pradesh, and Rajasthan 
regularly attend the AWC 
in their community (Heywood 
2003). This may be because the 
amount of food supplementation 
provided to children is meager or 
irregular or both. While the 
Central government pays for the 
salaries of the anganwadi worker 
and assistant, the individual states 
are responsible for lifting the food 
grains from the stocks of the Food 
Corporation of India and paying 
for the cost of transporting and 
distributing these food grains to 


of the ICDS that is typically 
under-funded (World Bank 
1998, 2001). 


Figure Ш.6 shows the total 
amount (excluding training) 
spent by various states in the 


Tamil Nadu's expenwiture is 


about Rs. 170, while spending 
in the Northeastern tates is 
above Rs. 500. 

Is there an associati vetween 
child underweight s and 


50 Even though the target group is 0-6 years, the ICDS has historically focused on children aged 3-6 years. The focus on 3-6 year 
olds is a major design flaw of the ICDS, since malnutrition typically sets in much earlier in childhood. Experience from other 
countries, as well as from other nutritional interventions in India (e.g; Tamil Nadu Integrated Nutrition Project, discussed in 
Box II.1), has shown that child malnutrition can be addressed much better by targeting nutritional supplementation to 


children in the younger age groups. 


per-child spending on the ICDS? 
Pooled data on 14 states for two 


93 and 1998-99 — 


years — 19 
suggest inverse association 
(Figure Ш. However since there 
is no con _ for other variables, 
such as p- capita income, the 
associatio es not necessarily 
indicate а ive effect of public 
spending nutrition. Indeed, 
there do: appear to be any 
associatioy ween changes in the 
level of hild spending on 
ICDS an inges in the child 
underwci; te (Figure II.8). 
Howe». the data do suggest 
an invers sociation. between 
changes i child underweight 
rate and changes in gross 
state don product per capita 
(Figure 9). States that 
experienc seater growth in 
real gross — e domestic product 
per capit ween 1992-93 and 
1998-99 perienced larger 


expenditure on the ICDS program per child 0-6 years, 


across states, 1992-93 & 1998-99 
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declines in the child underweight 
rate during the same period. 


child underweight rate ranges 
from a low of 1196 in the Hills 
region of Assam to a high of 
6096 in Chhattisgarh. More 
than a third of the regions 
have child ^ underweight 
rates of 50% or greater, 
confirming the ubiquity of 
child malnutrition in the 
country. 


Intra-state Variations 

Annex Table 8 presents 
data on the child underweight 
rate in 1998-99 for different 
regions in the country?! The 
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Figure 11.7 : Underweight rate among 0-3 year olds (%) and real 


|Сћапдез in child (0-3) underweight rates (%) and in 
ment expenditure on the ICDS program per child 
| 0-6 across states, 1992-93 to 1998-99 
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reliable, given the sample size of the NFHS-2 survey. Data from the NFHS-2 
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What is even more worrying 
is that more than a quarter of the 
regions in the country for which 
underweight data are available 
experienced an increase in 
child underweight rates between 
1992-93 and 1998-99 (Annex 
Table 8). These regions are 
scattered around the country — 
in the poor states (Jharkhand, 
Bihar, Orissa, and Uttar 
Pradesh) but also in the 
more prosperous states, such 
as Gujarat, Maharashtra, and 
Haryana. 


es of child malnutrition in India. Regional-level estimates are more 
are not available for a few of the regions. 
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Figure 1.9 : Changes in child underweight rates and in real per capita 


gross state domestic product across states, 1992-93 to 1998-99 
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Concentration of 
Child Malnutrition 
Child malnutrition in India is 
not as heavily concentrated 
geographically as, say, infant deaths. 
For instance, the four states — Uttar 
Pradesh, Madhya Pradesh, Bihar, 
and Rajasthan — account for 5196 
of all infant deaths in the country, 
but for 4396 of all underweight 
children under the age of 3 (Figure 
Ш.10). Nevertheless, in absolute 
terms, these are large numbers. 


Disaggregating further, one 
finds that child malnutrition is 
relatively concentrated across 
districts and villages in the 
country. A mere 10% of districts 
and villages account for 27-28% 
— and a quarter of districts and 
villages account for more than half 
— of all the underweight children 
in the country (Figure III.11).52 


Proximate Causes of 
Child Malnutrition 
Infant Feeding Practices. An 
important correlate of child 
nutritional status is nutrient 


intake, which in turn depends 


Cumulative contribution (%) 


nga y 10 


Figure 111.10 : Contribution of 20 states to the national number 
of underweight 0-35 month olds, 1998-99 


O Cumulative share in nationwide number of underweight 0-35 month 
olds 
‘Share in nationwide number of underweight 0-35 month olds 


on the nature and duration of 
feeding (including breast- 
feeding) practices. Feeding 
practices are especially critical 
during the first few days and 
months of an infant's life, since 
growth is faster and protection 
against illnesses and infections 
is most needed during this 
crucial period. Ideally, a baby 
should be put to the mother's 
breast immediately after 
birth. However, NFHS-2 data 
indicate that nearly one-half of 
Indian babies have to wait to be 
breastfed for more than a day 
after they are born (Figure 
IIL.12). In the poor states of 
Bihar, Uttar Pradesh, Madhya 
Pradesh, Orissa, and Rajasthan, 
this ratio is even higher (62%). 
This is how the cycle of child 
malnutrition begins very early 
in an Indian child's life. The 
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52 As noted in chapter 2, the NFHS-2 covered only a fraction of all the villages in the country and the number of sampled 
households in each village is too small to be representative, these numbers are merely indicative of possible patterns. It would 
be worthwhile to explore the use of promising new methodologies available to more accurately identify villages with the largest 
number of underweight children in the country, so that nutritional interventions could be better targeted to these villages. 


Figurell.11 : Cumulative distribution of all underweight 0-35 
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common feeding 
India that has 


adverse implications for child 
the early 
termination of exclusive breast- 
feeding and introduction of 
supplementary feeding. One 
reason why mothers give up 
exclusive breast-feeding early is 
their perception that they 
are producing insufficient 
quantities of milk due to 
their nutrition and 


malnutrition is 


poor 


11.12 : Initiation of breast-feeding after birth, 


by groups of states, 1998-99 
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Child Malnutrition 


heavy workload, Premature 
introduction of foods other 
than breast milk greatly 
increases the risk of infection in 
the small infant, and this sets in 
the 
malnutrition. It also puts the 
infant at greater risk of 
malnutrition, since weaning 
diets are often inadequate in 
India. Supplementary feeding 
begins with a thin gruel of rice, 
often heavily diluted with water 
and with some vegetables or 
legumes added as a relish 
depending on and 
availability, but generally in 
very small quantities. The 
consequent low energy density 
of this weaning food leads to a 
reduced intake of calories and 
protein, and is an important 
cause of growth faltering during 
the weaning period, from six 
months to two years of age. 
The NFHS-2 data indicate 
that nearly 49% of children 
aged 0-4 months and 
58% of children aged 0-6 
months are not exclusively 
breastfed (i.c., supplementary 
feeding is introduced), which 


motion process of 


season 


is not in line with 
the recommendations of 
WHO and UNICEF that 


exclusive breastfeeding continue 
for the first six months of a 
child's life. 


Infections 
Illness and 
especially diarrheal infections, 
are strongly associated with 
child malnutrition. Infections 
reduce the ability of the body 
to absorb critical nutrients 
from food, which in turn leads 


infection, 
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to malnutrition. The NFHS- 
2 data indicate that an average 
infant begins suffering from 
diarrheal diseases very early 
in his or her life; by the age 
he or she 
has already experienced an 
average of 2.2  diarrheal 
episodes, and by the age of 
12 months, 5.2 illness episodes 
(Figure 11.13). Diarrhea is even 
more prevalent among infants 
in the poor states of 
Bihar, Madhya Pradesh, 
Uttar Pradesh, Orissa, and 
Rajasthan. The NFHS-2 data 
also show that children who 
have suffered a diarrheal 
episode are 15% more likely to 
be underweight than children 
who have not experienced 
diarrhea.54 


of 6 months, 


Maternal Weight and 
Low Birth Weight 

For a large number of Indian 
children, malnutrition begins very 
early in life — when they are born 
with low birth weight. As Figure 
Ш.14 shows, children born with a 
weight of less than 2.5 kgs are at 
significantly greater risk of 
subsequent malnutrition. than 
children whose birth weight is 
above 2.5 kgs. Nationally, about 
22% of births classify as low birth 
weights, with wide variations 
across states. In Uttar Pradesh and 
Madhya Pradesh, more than a 


Figure 1.13 : Cumulative number of diarrheal infecti 


experienced by infants, by age (months), 1998-99 
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third of all children weigh less underweight. This rai drops 
than 2.5 kgs at birth. Even in to just over a qu: т for 
Kerala, the proportion of low mothers weighing kgs 
birth weights is as high as 1896. or more. 

Low birth weight in turn is SOCio-econorr 
determined by a number of Correlates of’ id 
factors, but important among Malnutrition 
them is maternal nutrition. Living Standards 
Malnourished or low-weight There is remarka! > little 
mothers аге more likely to give variation in child nder- 
birth to low-weight babies, weight rates across с nomic 
which implies that children of groups. Indeed, the pro lence 
low-weight mothers are тоге of child malnutrition is 
likely to be malnourished than virtually identical across the 


children of heavier mothers. 
Figure III.14 shows this trend; 
nearly three-quarters of 
children under 3 born to 
mothers whose weight is less 


than 35 kgs. are likely to be 


bottom four consumption 
quintiles, with only the top 
(representing the 
richest 20% of indivi- 
duals) showing significantly 


lower child underweight rates 


quintile 


53 The association reflects two-way causality; while infections lead to malnutrition, malnourished children are more susceptible 


to infections, 


54 Ir is not just diarrhea that reduces nutrient absorption of the body; even repeated bouts of fever (indicating infection) and 
acute respiratory infections can slow down weight gain and lead to malnutrition. It is unlikely however that a single bout of 
diarrhea, fever or cough could lead to severe malnutrition. What is more likely is that the children who report being ill during 
the two-week reference period are the ones who repeatedly come down with diarrhea, fever or cough. It is this chronic fever 
and cough that is associated with a higher risk of malnutrition. Indeed, malnutrition also increases a child's susceptibility to 
infections, and so the 'causality can go in the reverse direction. 
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Figure Ш.14 8 Percent of children under 3 who are underweight, by 


mother's weight and birth weight of child, 1998-99 
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(Figure Ш.15).5 The fact that 
nearly a third of the top 
consumption quintile in the 


country — a group that is 
likely to have good economic 
access to food — 5 
malnourished suggests that 


cultural and social factors have 


an important role to play in 
determining child malnutri- 
tion in India. This is also 
consistent with the evidence, 
cited earlier, that the child 
underweight rate is relatively 
high in prosperous states like 
Gujarat and Maharashtra. 


15 : Child underweight rates (%) by per capita 


expenditure quintile, 1998-99 
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25 Consumption quintiles are based on predicted household consumption expenditure per capita, 
described in footnote 24 in chapter 2. 
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Social Groups 

The NFHS-2 data also 
indicate somewhat higher child 
underweight rates for Scheduled 
Castes and Tribes and Other 
Backward Castes relative to the 
forward castes (Figure III.16). 
Scheduled Castes and Other 
Backward Castes appear to be 
at a greater disadvantage relative 
to the forward castes іп 
the poor states than in the 
non-poor states. 


Maternal Schooling. 

There is a large literature 
from around the world that 
documents the many benefits 
of maternal schooling for child 
outcomes — infant and child 
mortality, child nutrition, and 
child schooling. The NFHS-2 
data show a sharp decline 
in the incidence of child 
malnutrition with mother's 
schooling (Figure II.17). 
Children of mothers with 
no schooling are nearly two 
times likely to be 
underweight than children of 
mothers with more than 
8 years of schooling. Children 
of mothers with 6-8 years 
of schooling are more than 
two times more likely to 
be underweight than children 
of mothers with more than 
12 years of schooling. 
Interestingly, unlike — the 
case of infant mortality, the 
gender disparity in child 
underweight rates does not 
seem to narrow with mother's 


more 


schooling. 


the estimation of which is 
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Figure 1.16 : Child underweight rates (%) of various social 
groups in poor and other states, 1998-99 
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Figure 11.17 : Child (0-3 years) underweight rates (%) by sex 
and by mother's schooling, 1998-99 
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As with infant mortality, the 
birth order of a child has a 
significant association with the 
probability of him or her being 
underweight. The disparity across 
birth order is greater for girls than 
for boys. For instance, while the 
underweight rate is 42% for first- 
born girls under 3, it is as high as 


higher girls (Figure III.18). 


Infrastructure 

Given that repeated bouts of 
infection, especially gastro- 
intestinal and diarrheal, are an 
child 


malnutrition in India, access to 
safe drinking 


important reason for 


water and 


sanitation can improve child 
a child's 


exposure to water- anc vector- 


nutrition by reducing 


borne diseases. Likewi 


access 
to electricity can also prove 
nutritional status by ^roving 
the hygiene, cooking health 
practices in the :ehold 
and in the commu Rural 
roads enable easier 288 to 
markets and healt! orkers 
and thereby better ir mation 
to child nutrition- oving 
information. 

The NFHS-2 d show 
significant association: tween 
child underweight rate nd the 
infrastructural variable (Figure 
111.19), The child un weight 
rate is about a third wer in 
villages having regula: tricity 
supply than in vil! with 
no electricity. Likev access 
to piped water some 
toilet facilities 15 ciated 
with significantly | child 
underweight rates, altho л piped 
water access appears је less 
important to child m« rition 
in the non-poor states. 
Multivariate Аг ysis 
of Child Malnu:: ‘ion 


To examine the likelihood of 
the various states in India 
attaining the child underweight 
MD goal, we have estimated a 
of child 
underweight rates, using the 
NFHS-2 unit record data (at the 
child level).56 The multivariate 
model has the advantage of 
controlling for several variables 


multivariate model 


56 Since the dependent variable in the model is a dichotomous variable (i.e., whether or not a child is underweight), the model 
has been estimated by the maximum-likelihood probit method. 
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Figure Ill.18 : Child underweight rates (%), by birth 
order and sex, 1998-99 
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Figure 111.19 : Child underweight rates (%), by 
infrastructure access, 1998-99 
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that may be simultaneously 
associated with child malnutri- 
tion. The estimation results are 
reported in Annex Table 2, while 
only the broad findings of 


the empirical analysis are 
discussed here. 
The multivariate model 


confirms most of the bivariate 
relationships discussed earlier. 
Older children are observed 
to have a higher risk of 


malnutrition, but at a decreasing 
rate, such that the risk of 
malnutrition peaks at age 24 
months. Mother's age reduces 
the probability of a child being 
underweight, but at a decreasing 
rate. Controlling for other 
factors, children. belonging to 
Scheduled Castes, Scheduled 
Tribes and Other Backward 
Castes are significantly more 
likely to be underweight than 
children belonging to forward 


Q 


castes. As with infant mortality, 
girls per se are not at significantly 
greater risk of malnutrition than 
boys, but sex interacts with birth 
order such that higher birth 
order girls have a significantly 
greater risk of being underweight 
than higher order boys. 


Infrastructure generally has 
strong associations with 
child malnutrition. Children in 
households having no access to a 
toilet are, on average, 8.6% 
more likely to be underweight 
than children in households 
having access to a toilet. 
Surprisingly, piped water access 
has no significant (independent) 
association with the probability 
of malnutrition, probably 
reflecting the fact that it is 
highly correlated with toilet 
access. As in the case infant 
mortality, access to electricity is 
strongly associated with child 
malnutrition, but the association 
is much weaker with irregular 
electricity supply. Finally, 
proximity to sealed (pucca) 
roads is also associated with 
a sharp reduction in child 
underweight rates. 

Other variables that are 
significantly associated with child 
malnutrition are the mother's 
schooling, whether there was a 
medical professional at the time 
of the child's birth, log of 
predicted monthly consumption 
expenditure per capita (proxying 
for the household's income and 
living standard), and log of 
government expenditure on 
nutritional programs per child 
aged 0-6 years in the child's state 
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of residence. The significant 
association between government 
nutritional expenditures per child 
and child malnutrition is 
supported by the finding, 
discussed in Section I below, 
that the risk of a child 
being underweight is inversely 
associated with the presence of an 
Integrated Child Development 
Services (ICDS) center in the 
child's village of residence. Much 
of the government nutritional 
expenditure in India is on the 
ICDS program. The empirical 
results further indicate that the 
(inverse) association between 
child malnutrition and levels 
of government nutritional 
expenditure is stronger in the 
poor states than in the non-poor 
states. However, neither public 
spending on health and family 
welfare per capita nor per 
capita GDP in the child's 
state of residence has a 
significant association with child 
underweight rates.57 


Simulations to 2015 
Based on the multivariate 
probit model estimated earlier, 
we have undertaken simulations 
of the child underweight rate for 
the poor and the non-poor states 
under different 
scenarios. These are shown in 
Table IIL1. If the poor states 
were simply brought up to the 


intervention 


national average in terms of 


coverage of sanitation, road 
access, electricity, 
attention at time of delivery, 
female schooling, household 
and 


medical 


income (consumption) 
public spending on nutrition per 
child, the cumulative reduction 
in the child underweight rate 
would be of the order of about 8 
percentage points (or 15%). If 
the magnitude of the proposed 
interventions were scaled up so 
as to bring the poor states to the 
average level prevailing in the 
non-poor states, the cumulative 
reduction in the child 
underweight rate would be 21 
percentage points or 38%. 


Below, we use the probit 
results discussed above to 
simulate cumulative changes in 


the child underweight rate in the 


poor states from 2000 to 2015 
based on certain intervention 
The and 
magnitude of the in: 'ventions 


scenarios. nature 


are detailed in Table 111.2. As 
noted already in ch» «r 2, the 
scope and magnit of the 
assumed interventio: are only 
meant to illustrate е likely 
reduction in child © — jutrition 
under one possib} cenario. 
It is obviously no: sible to 
predict whether t! ssumed 
interventions will ed take 
place, and, even if hey до, 
whether they will pre -d as the 
pace assumed in Tab. 112. 
Figure Ш.20 ws the 
projected changes iv he child 
underweight rate in th oor states 
when the seven ir ‘ventions 
shown in Table II.2 — . pursued 


Figure 111.20 : Projected decline in % of children 0-3 who а 
in the poor states, 1998-2015, under different interventi 
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57 Asan alternative, the probit equation was estimated with a set of 23 state dummy variables, which replaced all the state-level 
variables (e.g., log of gross state domestic product per capita, log of state government nutrition per child, interaction between 
the log of government nutrition expenditure per child and a dummy variable for the poor states, and log of health expenditure 
per capita). Although the full set of state dummy variables was significant at the 5% level, the explanatory power of the 
regression, as measured by a pseudo R-squared measure, actually declined from 0.172 to 0.170 with the substitution of the 
state fixed effects for the four state-level variables. This suggests that the state fixed-effects model is not a superior model to 
the one reported here in terms of goodness-of-fit. 
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: Projected decline in child underweight rates (percentage points) with various 


interventions in the poor and non-poor states 


Bringing the poor states to the level of: 
Non-poor Е р 
. National states’ 50% 100% 
Type of Ir ntion average average coverage coverage 
a — - PEN 
No access silet (96) -0.5 -1,4 -2.0 -5.7 
(-0.6) (4.3) 
Access to ır electricity supply (96) -0.4 -0.8 -1.6 -5.3 
(-0.8) (-4.5) 
Access to! шаг -0.3 -1.1 -1.3 -3.1 
electricity ly (%) (-0.2) (-2.0) 
Female sc ing (years) -13 -3.9 -5.8 -8.0 
(-1.8)° (4.1)b 
Monthly с троп 
expenditu: г capita (Rs.) -1.0 -2.9 
Governme «penditure on | 
nutrition | hild aged 0-6 years (Rs.) -2.9 -6.9 
Percent of ges in district -1.0 -2.9 -6.2 
connected pucca road (%) (-3.3) 
Medical ai — on at time -0.3 -1.1 -0.5 -2.1 
of child’s с xy (96) (-1.0) 
Notes: | in parentheses refer to the underweight reduction obtained in the non-poor states. 
а assumed coverage level in this case is 6.5 years of schooling. 
b assumed coverage level in this case is 8 years of schooling. 
Ei: cells indicate no substantial reduction in infant mortality due to the specific intervention being considered. 


I. Table IIl.2 : Assumptions about various interventions to reduce the child 
underweight rate in the poor states, 1998-99 to 2015 


Starting Assumed Ending 
Interventio value in change рег y 
1998-99 year 2015 
Female schooling (years) 27 ба и 
Рег child government expenditure оп 
nutrition programs (Rs.) 51 a% A 
Consumption expenditure per capita (Rs.) 422 3% 698 
Population coverage of regular electricity supply (%) 27.7 1% point id 
Population coverage of professionally 4 
assisted deliveries (%) 32.3 1.596 points 57.8 
Village access to pucca roads (96) 59.5 ЗЕ 199 
Population with no access го toilets (96) 765 A pont E 
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simultaneously. It is obvious that, 
while each of the interventions 
contributes to the reduction in 
child malnutrition, the ones that 
are associated with the largest 
declines in child malnutrition 
are increased per-child public 
spending on nutritional programs, 
increases in household consump- 
tion expenditure per capita, and 
expansion of adult female 
schooling. What is encouraging is 
that, together, the seven 
interventions are associated with a 
reduction of 25 percentage points 
in the child underweight rate in the 
poor states — enough for them to 
reach their MD goal of 27.396 of 
children being underweight. This 
suggests that while attaining the 
child nutrition MDG will be 
challenging in the poor states, it is 
clearly feasible with a package 
of interventions that include 
economic growth, increased public 
spending on nutritional programs, 
improved physical infrastructure 
(electricity, sanitation access, 
medical attendance at birth and 
rural roads), and expansions in 
female schooling. 


The caveats noted in chapter 
2 apply here as well. The fact that 
public spending on nutritional 
programs is associated with lower 
rates of child malnutrition 
does not mean that increasing 
government nutritional expendi- 
ture is sufficient. 
considerable 


There is 
evidence that 
nutritional programs in India, 
such as the ICDS, National Mid- 
Day Meal Program, and the 


various micronutrient programs, 
have poor coverage, targeting 
and implementation. The ICDS, 
for example, mostly focuses on 
children aged 3-6 years, but the 
consensus among nutritionists is 
that it is critical for direct 
nutritional interventions to reach 
6-24 month olds and pregnant 
women to prevent malnutrition 
(World Bank 1998, 2001).58 
Further, the ICDS anganwadi 
center health worker — one 
per typically 
over-burdened, as she has to 
manage pre-school education, 
supplementary feeding, and 
outreach activities. Another 
problem with the ICDS program 


is the frequent disruptions in 


center — is 


food supplies that take place at 
the anganwadi center. The 
responsibility for the food 
component of the program lies 
with the state governments, 
which typically under-finance 
this component owing to cost 
and logistical difficulties. One 
evaluation of the ICDS found 
that disruptions in food 
distribution were very common 
at most anganwadi centers, with 
the average center going without 
any food rations for 64 days per 
year (out of an intended 300 
feeding days) (National Institute 
of Public Cooperation and Child 
Development 1992). 


But it is also the case that 
spending on direct nutritional 
programs is very low in India; it 
amounts to only 0.19 percent of 
GNP. In contrast, neighboring 


Sri Lanka spends about one 


percent of GNP on direct 
nutritional programs (World 
Bank 1998). A major World 
Bank report on malnutrition 
argues that, given the magnitude 
of the malnutrition :- «is, India 
should be prepared > spend a 
minimum of 0.5 cent of 
GNP оп direct nutrition 
programs — more ; double 
what it currently sp (World 
Bank 1998). It g without 
saying that the sc. g-up of 
direct nutritional ventions 
would have to go hand in 
hand with revam; design, 
greater devolution, 4 better 
implementation such 
interventions. The highly- 
successful Tamil Nad! itegrated 
Nutrition Progran — (TIND), 
which has been in o; «tion for 
more than twenty rs (and 
preceded the ICDS) һе state 
of Tamil Nadu, offers nportant 
lessons for the ign of 
direct nutritional in ventions 


(see Box III.1). 


ICDS and Chi 
Malnutrition 

Since the Integrated Child 
Development Scheme (ICDS) 
accounts for much of the public 
spending on nutrition in India, it 
may be instructive to analyze 
the impact of that scheme 
on child nutritional outcomes. 
Unfortunately, such an evalua- 
tion is stymied by the lack of 
availability of relevant data and 
by the fact that, by now, the 
scheme extends to virtually every 


58 There is also some anecdotal evidence that the ICDS has done better (in terms of addressing child malnutrition) in states such 
as Tamil Nadu and Rajasthan which have better targeted the program to younger age groups. 
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The Tamil Nu Integrated Nutrition Project, which was started in 1980 by the state government of Tamil Nadu, 
| was one о! first projects in the world to make large-scale use of growth monitoring of children aged 6-36 
| months old means to target the neediest children and monitor their progress. TINP has been hailed as the 
| most succe nutrition intervention program in India (and probably the world) (Berg 1987). It began as an 
area-target у the rural areas of six districts having the lowest caloric consumption in the state but subsequently 
extended t · entire state), age-targeted (concentrating exclusively on children 6-36 months of age, who 
| accounted 0 per cent of the pre-school deaths in the state, and pregnant and lactating women), and need- 
targeted p 1. The latter was achieved by monitoring the weights of all children 6-36 months old in the 
project vill ind enrolling only those children whose weight gain over a certain period fell below standard in 
a 90-day st mentation program that included daily feeding and counseling of mothers. Since the children 
were on tht pplementation program only for the duration of time their weight gain was below standard, the 
project wa ‘ically seen as a short-term intervention that sought to reduce long-term dependence of 
beneficiari: public assistance. To this day, TINP relies heavily on local nutrition workers, working in 
conjunctio h local women's and girls' groups. The groups are taught behavior-change strategies. They learn 
to promot th weight recording, regular monthly weighing, and spot feeding, while participating in 
community  essment, analysis, and problem-solving. 
TINP link delivery of health and nutrition services. Children who do not respond to the nutrition 
supplemer v are provided health services, which include check-ups and referrals, treatment of diarrhea, 
deworming | immunization. These services are also available to pregnant and lactating women. In addition, 
the progra ludes intensive counseling of mothers in nutrition and hygiene education. 
Evaluatior ‘ies of the TINP have indicated significant effects of the program. Severe malnutrition fell 
significant 44 percent between 1992 to 1997, although moderate malnutrition was still quite widespread. 
Beneficiar Iren were able to maintain their weight advantage for two years or longer after they completed 
the proga- ndicating long-term effects. Costs per beneficiary were lower than for less targeted nutrition 
programs. d, one study estimated that the annual recurrent costs of the TINP were less than one-half of the 
ICDS pro: operating in Tamil Nadu, while it had an impact on severe malnutrition that was two times as 
much as thi CDS. The cost difference between the TINP and the ICDS arises almost entirely from the fact that 
the ICDS mass feeding program, while the TINP is highly-selective supplementary feeding program. 
Sources: Dapice (1987), Berg (1987), Chatterjee (1996). 


how the location of an AWC in a 


village in the country. As such, 
there are no ‘control’ villages that 
offer a counterfactual — viz., the 
prevalence of child malnutrition 
in the absence of the program. 


However, at the time the 
NFHS-1 data were collected in 
1992-93, ICDS did not fully 
cover all the villages in the 


nS 


59 This information was not collected in the NFHS-2 data, presumably because ICDS 


by the time of that survey. 


country. Fortunately, the NFHS-1 
village/community questionnaire 
obtained information on whether 
a sampled village had an 
ICDS anganwadi center 
(AWC).59 By merging the 
household information on child 
anthropometry and the village 
information on the existence ofan 
AWG, it is possible to examine 


——— 
© 


village is associated with child 
malnutrition levels in that village. 


The NFHS-1 data indicate 
that 34.5% of villages in the 
NFHS sample had an AWC. 
Overall, the data show the child 
underweight rate (for children 
under 4) to be somewhat lower 


coverage (of villages) was near universal 
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in the villages having an AWC 
than in village not having one 
(51% versus 5596).99 However, 
upon disaggregating the 
numbers by sex, it is found that 
the presence of an ICDS 
angawadi center is associated 
with a much larger reduction in 
malnutrition for boys than for 
girls (Figure III.21). 


Since it is important to 
other variables, 
household living 
and 


control for 
such as 

standards 

schooling, in comparing the 
child underweight rate across 
AWC and non-AWC villages, we 
have estimated a multivariate 
probit model of child 
malnutrition with the NFHS-1 
data, exactly along the lines of 
the model estimated with the 
1998-99 NFHS-2 data (and 
shown in Annex Table 2) but 
with the addition of an 
explanatory variable indicating 
the presence of an ICDS 
anganwadi center in a 
child's village of residence. The 


maternal 
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Figure 11.21 : Percent of children under 4 years who аге Utllerweight, 
by sex and presence of ICDS anganwadi center in village 992-93 
1ME. 
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empirical results, shown in 
Annex Table 3, confirm the 
pattern observed in Figure 
III.21; the presence of an ICDS 
anganwadi center in a village is 
associated with a reduction of 
about 596 in the child 
underweight rate, but this 
association is observed only for 
boys. There is no significant 
association of an ICDS 
anganwadi center with the 


prevalence of 


among girls aged 


surprising finding 
that parents tend 

bring their boys, | 
girls, for suppleme 
at the center. Or it « 
that anganwadi 

helpers provide 
allocation of food 


girls. This is an issu 


further exploration. 


nutrition 
-3. This 
ld reflect 
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not their 
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d indicate 
rkers or 

larger 
boys than 
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60 Note that in the NFHS-1 (1992-93), anthropometric data were obtained for children under the age of 4 years, while the cut 
off was 3 years in the case of the NFHS-2 (1998-99) data. 
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Universal primary enrollment is 
another one of the MDGs 
related to child welfare. The 
millennium development goal is 
to ensure that, by 2015, all 
children are in school, the 
net primary enrollment ratio 
is 100%, and that all 
the pupils entering grade 
1 are retained until grade 5 
(typically the last year of primary 
school). 


The numerous benefits of 
schooling are well known and 
have been widely discussed in 
the 
development. Schooling is 
one of the most powerful 
instruments for reducing 


literature on economic 


poverty, unemployment and 
inequality; improving health and 
nutrition; and 
sustained, human development- 
led growth. It is 


promoting 


also 
self-perpetuating across genera- 
tions, with educated parents 
much more likely to provide 
schooling to their children. 


Both the pecuniary and 
non-pecuniary returns from 
schooling have been well- 


documented in the literature 
for several countries, including 


India. 


61 Note that "primary" schooling refers to grades 1-5 in thi: 
" denote grades 1-5, while "upper primary" refers to grades 
Note that age-specific or net primary enrollment rates are not avai 


Figure IV.1 : Gross primary enrollment rates, India 
1950-51 to 1999-2000 
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India has made rapid strides 
in schooling during the last 4-5 
decades. The gross primary 
enrollment rate, which was 
only 4396 in 1950-51, reached 
100% by 1990-91, and has 
fallen | slightly then 
(Figure IV.1).6! 


since 


As in many other countries, 
gross enrollment rates obtained 
from school administrative data 
in India tend to overstate 
the actual enrollment rate. 
Household survey data show 


63 ‘The gross primary enrollment rate for 1999-2000 was 61%. 


much smaller net, gross and age- 
specific enrollments. The most 
recent source of nationally- 
representative data on enroll- 
ments is the 55th round of the 
National Sample Survey (NSS) 
undertaken in 1999-2000. These 
data suggest that only 78% of 
children aged 6-11 years were 
attending school in 1999-2000. 
At 52.5%, the net primary 
enrollment rate was significantly 
lower. There are many reasons 
for the discrepancy between 
household survey-based and 
school administrative. records- 
based enrollment rates, including 


5 chapter. The term "lower primary" is sometimes used in India to 
6-8. "Elementary" education refers to grades 1-8. 
lable from the school-based administrative data. 
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Figure IV.2 : Gross primary enrollment rates, by state, 1999-2000 
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the fact that household surveys Interstate Variations Patterns of public exp іше 
typically obtain information on An average gross primary оп elementary educa: 

school attendance during a short enrollment rate of 95% for the As Figure IV.3 shows, states 
reference period (the question to country іп 1999-2000 for the spend very differen mounts 
households typically is: "is your country masks wide variations on elementary edu on. In 
child currently attending across states. Gross primary 1998-1999, Sikkim, ^ 'izoram, 
school?"), while administrative enrollment rates vary from alow Arunachal Pradesh, an i machal 


data refer to students actually 
enrolled in the registers of the 
school at the beginning of 
the school year. In addition, 


Figure IV.3 : Public spending on elementary education p 2 
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64 Even so, the discrepancy between the gross primary enrollment rate of 9596, as reported by school administrative data, and 
6196, as calculated from household surveys, is overly large. It is unlikely that it can be accounted for by students who are 
enrolled in school but not attending. 
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IV.4 the 
public spending on 


shows 


education over time and across 
states. states, real 
growth in aggregate public 
spending on elementary 
education increased impress- 
ively between 1980-81 and 
1999-2000 — exceeding the 
growth in the elementary 
school-aged population (ages 
6-14) as well in elementary 


In most 


enrollments. As a result, real 
public spending per child 6-14 
increased in virtually every 
state — at annual rates of 296 
or morc. 


An important issue that 
arises is the allocation of public 
spending on education across 
levels. Since the unit cost of 
university education is much 
greater than that of elementary 
and secondary schooling, the 
share of universities and higher 
educational institutions in 
public spending on education 
typically exceeds their share of 
the total student population in 
most countries. This is true of 
India as well, but the mismatch 


f Annual % growth in elementary enrollments, population 
#14, and real government expenditure on elementary 


lucation per child aged 6-14, by state, 1980-99 
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between student and spending 
shares varies a great deal across 
states. An example of a state 
where the mismatch is large 
is Andhra 
elementary education sector 
accounts 63% of all 
students in the state but for 
only 50% of all public 
spending on education (Figure 
IV.5). In contrast, the higher 
schooling sector in Andhra 
Pradesh commands 20% of all 
public resources going into 
education but accounts for 
only 496 of the students. At the 
other extreme is Himachal 
Pradesh, where the shares of 
the 
sector in both the number of 
students and in total public 
spending on education are 


Pradesh. The 


for 


elementary education 


approximately similar. 


It may be instructive to see 
how inter-state changes in 
public spending on elementary 
education per child 
correlated with changes in 
enrollment rates over time, An 
advantage of the administra- 
tive data on enrollments is that 
they are available at the state 
level in India going back a 
number of years. In order to 
the 


are 


analyze association 
between economic growth, 
public spending on elementary 
education, and gross primary 
enrollment rates across states 
and over time, we have merged 
the state-level data on gross 
primary enrollment rates 
over the period 1980-99 
with state-level data on real 
gross state domestic product 
per capita (GSDP) and real 
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Figure IV.5 : Distribution of enrolled students and of public spending 


on education in two states, by level, 1998-99 


public spending on elementary 
education per child over the 
same period.65 


A plot of the data suggests a 
positive association between the 
gross primary enrollment rate 
and real government expendi- 


ture on elementary schooling per 
child aged 6-14 years (Figure 
IV.6). However, since there is no 
control for other variables that 
may also school 
enrollments, it is difficult to 


influence 


make much of the association 
observed in the figure. 


Figure IV.6 : Gross lower primary enrollment rates and real 
public spending on elementary schooling per child 6-14, 
across states, 1980-99 
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in public spending on 
elementary education. But 
other poor states, such as 
Uttar Pradesh, Bihar, and 


Orissa, were able to increase 


elementary enrollments by 
only half as much for 
every additional (public) 


Rupee devoted to elementary 


Data on government elementary education expenditure were obtained from detailed budget demand documents of individual 


states. Although government expenditure on primary education is of interest in this paper, state government expenditure in 
India are available only for the elementary level, comprising the lower primary (grades 1-5) and upper primary (grades 6-8) 
levels. Note that the state government expenditure data used in this paper includes expenditure incurred by a state government 
out of its own revenues as well as central government allocations to that state. 


Figure IV.7 : Inter-state increases in elementary school 
(grades 1-8) enrollments and in real government 


expenditure on elementary education, 1980-99 
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schooling. The differences 
observed in Figure IV.7 could, 
of course, reflect differences in 
the quality of schooling across 
states (as is most likely the case 
with Kerala, which had the 
lowest number of additional 
students in elementary school 
in relation to increased 
expenditures), but they could 
also reflect differences in the 
marginal cost of expanding 
enrollments. In Madhya 
Pradesh, the launch of the 
Education Guarantee Scheme 
(see Box IV.1), which expanded 
the number of schools in the 
rural areas of the state at 
relatively low cost, may have 
been responsible for the large 
increase in enrollments relative 
to changes in government 
elementary education expend- 
iture per child. 


Figure IV.8 shows the 
additional-numbers of students 
enrolled at the lower primary 
level between 1980 and 1999 in 


several states relative to the real 
increase in gross state domestic 
product per capita over the same 
period. The poor states of Bihar, 
Madhya Pradesh, Uttar Pradesh, 
Orissa, and Rajasthan rank 
among the states that were able 
to obtain the largest increases in 
primary enrollments for given 
increases in (real) gross state 
domestic product per capita. Of 


Figure МА : Additional number of primary school (grades 1-5) 
students enrolled per (1993-94) Rupee increase in gross state 
domestic product per capita, 1980-99 
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course, these data simply reflect 
the fact that these poor states 
have experienced very little 
economic growth, but never- 
theless able 
increase primary enrollments 
significantly during the last 
two decades, 


have been to 


In Annex IV.1, an attempt is 
made to estimate the relationship 
between gross primary enrollment 
rates and government expenditure 
on elementary schooling per child 
6-14 more formally and with 
controls for other variables. While 
the results of the analysis are not 
unambiguously clear, there is 
evidence of a significant positive 
association between the gross 
primary enrollment rate and per- 
child government expenditure on 
elementary education 
states, even after controlling 
for per capita income and adult 
female literacy. In addition, 
depending upon different 
specifications, the positive associa- 
tion between the gross primary 
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enrollment rate and government 
elementary school expenditure is 
observed to be stronger for the 
very poor states than for the non- 
poor states. 


The finding that -the 
positive association. between 
enrollments and government 
expenditure on education is 
stronger in the poor states finds 
some support from another 
study on India. Lanjouw and 
Ravallion (1999) find that the 
poor in India typically benefit 
more than proportionately at 
the margin when there is an 
overall expansion in primary 
school enrollments. This 
happens because poor students 
are almost always the last to be 
enrolled, and the better-off are 
typically already in school. As a 
result, government educational 
expenditures that expand 
schooling access are generally 
well-targeted to the poor. 
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The econometric results 
presented in Annex IV.1 also 
indicate а strong positive 
association between the gross 
primary enrollment rate and per 
capita GSDP, the 


association becoming weaker at 


with 


higher per capita income levels. 
Surprisingly, however, when 
there is control for per capita 
GSDP and per-child public 
spending оп elementary 
education, adult female literacy 
is not significantly associated 
with the gross primary enroll- 
ment rate. 


Household Survey- 
Based Enrollment 
Estimates 

As noted earlier, gross enroll- 
rates obtained from 
school administrative records 
differ significantly from household 
survey-based estimates of enroll- 


ment 


ment (more appropriately, atten- 
dance). Data from the latest 


Figure IV.9 : School and primary school attendance rates, 
by age, 1999-2000 
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66 In what follows, the terms ‘attendance’ and ‘enrollment’ are used interchangeably. 


NSS round (55th, undertaken in 
1999-2000) 


suggest a gross 
primary enrollment rate of 61% 
and a net rate of only 52.5% in 
1999-2000. Figure IV.“ shows the 
percent of children sttending 
school and primary ^ ool by 
single-year age gi This 
proportion rises from ас age 
6 to 84% at e 1, 
and then starts дес ag. The 
percentage of childre: ) report 
attending primary sc (grades 
1-5) is 45% at age 6 eases to 
66% at age 9, and then clines to 
35% at age 11. figure 
indicates that, even а һе peak 
attendance ages of © | years, 
nearly 15% of the | pulation 
does not attend sch ol. This 
is indicative of a » class 
of children who n: attend 
school. 
Trends 
Despite the grin uation, 
there was some pro: з since 
the early 1990s. The 5 1 round 
of the NSS (under сеп in 
1993-94) indicates there 
was an increase of abou: 7-10% 
in the age-specific enrollment 
rate for ages 6-11 betwen 1993- 
94 and 1999-2000 (Figure 


IV.10). Additionally, the net 
primary attendance rate for 6-11 
year olds also increased, albeit by 
not very much, over the same 
period. The decline in the 
net primary attendance rate 
observed for 13-15 year olds is a 
positive development insofar as 
it reflects a reduction in the rate 
of over-age enrollment іп 
primary schools. 


£10 : Percent change in age-specific school attendance 
inet primary attendance rates, 1993-94 to 1999-2000 
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Inter- Differences Kerala, which have more than 
TI are large differences 95% of children aged 6-11 

across ates in the primary attending school, have a net 
attend rate (Figure IV.11). primary attendance rate of only 
Atter e rates for the age 68% and 61%, respectively. In 
group 11 exceed 90% in 9 Bihar, a mere 28% of children 
states Kerala, Tamil Nadu, aged 6-11 attend primary 
Mah icra, Goa, Himachal school! The pervasively low 
Prade ind the states of the net primary attendance rate 
North s. At the other end, (relative to the age-specific rate) 
the pr nary attendance rates is largely the result of late entry 
are ouly 7596 or lower in 
Bihar, Orissa, Rajasthan, Uttar 
Pradesh, and Madhya Pradesh. 


With only 53% of children 
aged 6-11 attending school, 
Bihar ranks as the poorest- 
the 


performing state in 


country. 


Figure IV.11 also shows the 
very large disparity between the 
age-specific and the net primary 
attendance rate in all the states. 
Even in the states having high 
overall primary attendance 
rates, net primary attendance 
rates are significantly lower. For 


instance, Himachal Pradesh and 
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Figure IV.11 : Age-specific and net primary school 
attendance rates for 6-11 year olds, by state, 1999-2000 
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in primary school. For instance, 
the NSS 55th round data 
indicate that, in the country as a 
whole, 2596 of 7-year old, 2296 
of 8-year old, and 15% of 9- 
year old school attendees were 
actually attending pre-primary 
(instead of primary) school in 
1999-2000. 

Figure IV.12 shows the 
changes across states in the age- 
specific enrollment rate for 6-11 
year olds between 1993-94 and 
1999-2000. In most of the poor 
states, such as Rajasthan, 
Madhya Pradesh, Uttar Pradesh, 
and Orissa, there was a large 
increase in the proportion of 
children aged 6-11 attending 
school. However, Bihar was an 
exception, with a small decline 
in the proportion attending 
school between 1993-94 and 
1999-2000. 


Intra-State Differences 
Regional differences in the 
net primary school attendance 
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Figure 1У.12 : Percentage of children aged 6-11 years attending 


School, by state, 1993-94 and 1999-2000 
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rate are shown in Annex 
Table 9.97 Six regions in 
the country — largely in 


Bihar, Jharkhand, Orissa, and 
Manipur — had a net primary 
attendance rate of less than 
4096 in 1999-2000. Sixteen 
regions (about one-fifth of all 
the regions) had a net primary 
attendance rate of less than 
50%. On the other hand, no 
region enjoyed a net rate of 
more than 76%. Even more 
discouraging is the fact that 29 
regions (or more than a third of 
the regions in the country) 
either did not see an 
improvement in their net 
primary attendance rate 
between 1993-94 and 1999. 
2000, or saw it decline 
(Annex Table 9). Nine regions 
saw their net primary 
attendance rate increase by 
40% or more during the 
same period. 


Concentration of 
Out-of-School 
Children Aged 6-11 
According to the NSS 55th 
round data, there were nearly 30 
million out-of-school children 
aged 6-11 in India in 1999- 
2000. If the goal of policy is to 
reduce the absolute number of 


out-of-school children, it ig 


important to 


across states and 

units. The NSS d 
that nearly half o! 
school children in 
are found in the 
of Uttar Pradesh 
(Figure IV.13). Ma 
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Figure IV.13 : Contribution of 17 states to the й 


number of 6-11 year olds out of school, 19997 
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67 As with other indicators, such as infant mortality and underweight rates, it is not possible to derive reliable cstimates of 


enrollment rates at the district level. Hence, 


only regional estimates are provided here. 


И : Cumulative distribution of all out-of-school 6-11 year 
in India across villages and districts, 1999-2000 
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Getting out-of-school children 
into school is only one of the 
schooling-related millennium 
development goals. Another goal 
is retention of students — viz., to 
ensure that the entire cohort 


of children who begins grade 


68 Increasing the potential pool of children 
estimated primary completion rate. In 1999- 
the age group 12-14 years is considered. 

Another, more widely-used method of calculating the primary comp 
in a given year with that of the sixth grade cohort five years later. Appl 
in the various issues of Selected Educational Statistics, for 1994 


69 


of about 6096. 


1 remains in school until grade 5. 
School retention is an indicator — 
albeit imperfect — of the quality 
of schooling. It is possible that 
in the rush to expand access 
to schooling, policy makers 
might compromise the quality 
of schooling. The compromise 
in quality would likely show 
up in lower rates of student 
retention and primary school 
completion. 


Calculating the true primary 
retention rate or completion rate 
requires longitudinal data on 
children, but in the absence of 
such data, one can use household 
survey data on children's ever- 
schooled, currently-in-school, 
and current grade status. The 
NSS 55th round data do not 


и 
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report the specific grade which 
children attended at the time of 
the survey; however, the survey 
reports — the and 
completed schooling level of each 
child. 


current 


We use the above informa- 
tion to calculate the primary 
completion rate for children 
aged 12 years. Obviously, 
12-year olds who never attended 
school are excluded from the 
calculation of the primary 
completion rate. A child is 
considered to have completed 
primary school if he/she reported 
being in middle school at the 
time of the survey and if he/she 
was not reported as never having 
attended school. Nationally, 
in 1999-2000, the primary 
completion rate, as calculated 
above, was 61.496 in 1999-2000 
— only slightly up from 58.7% 
in 1993-94,68, 69 


There are large variations in 
the primary completion rate 
across states (Figure IV.15). 
At 92.196, Kerala has the highest 
primary completion rate, 
followed by Goa, Maharashtra, 
Karnataka, and Tamil Nadu. 
The Northeastern states and 
Bihar, Madhya Pradesh, Uttar 
Pradesh, and Rajasthan rank at 
the bottom, with primary 
completion rates of about 
50% or lower. The intra-state 


from age 12 to those aged 12-14 years does not make a large difference to the 
2000, the estimated primary completion rate gocs up from 61.4% to 65% when 


letion rate is to compare the size of the first grade cohort 
ying this method to administrative school data, reported 
.95 and 1999-2000, one also obtains a primary completion rate 
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: з х = groups, followed by Scheduled 
: 26) by state, 1999-2000 
Figure 1У.15 : Primary completion rate (%) by state, Costes and ‘Other Бадена 
" Е: S 2 T s Е Castes (Figure ТУ.1 
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темена eek threshold effec in the 
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mt n schooling (Figure 8).70 The 
ati data suggest tha һе major 
ir difference in sche attendance 
Uttar Pradesh | 
Midi Pes | rates occurs betwe ouseholds 
Arunachal P. in which the his -educated 
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reported in Annex Table 9. There are also large differences conditional on he ing some 
in primary school attendance and schooling, does n ppear to 
Socio-economic completion rates across social таке much ofa dif ce to the 
Differences in groups, with Scheduled Tribes age-specific, gross o: t primary 
Primary School having the lowest attendance attendance rates о! ildren in 


Attendance and 
Completion 

As would be expected, there 
are large differences in the primary 
attendance and completion rates 
across consumption quintiles. In 
the top consumption quintile, 
nearly 94% of all children aged 
6-11 attend school, while the 
corresponding proportion in the 
bottom quintile is only 64% 
(Figure IV.16). The fact that even 
the top consumption quintile has 
generally low net and gross 
primary attendance rates and low 
primary completion rates is rather 
surprising. It suggests that late 
entry into primary school and 
overage enrollment are endemic 


70 "The NSS data do not permit identification of the mother of each child in the sample (unless the sample is restricted to biological 


and completion rates of all her household. 


Figure IV.16 : School attendance rates (ages 6-11) 


completion rate for 12-year olds, by per ci 
cons. exp. quintile, 1999-2000 
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children of the household head). We have therefore used the schooling years of the highest-educated adult female in a household as a 


proxy for maternal schooling. 


Primary Schooling 


17 : School attendance rates (ages 6-11) and primary 


sion rate for 12-year olds, by social group, 1999-2000 
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Schooling years of highest-educated adult female in household 


the situation is 
different with respect to primary 
completion. In this case, the 
number of (non-zero) years of 
schooling of the adult female in 
the household makes an important 
difference. In households where 
the adult female has 1-5 years of 
schooling, the primary completion 
rate is 66%, but it increases to 
more than 80% with more than 8 
years of schooling. 


However, 


Infrastructure and 
Schooling 

The NSS data also suggest 
that access to infrastructure is 
associated with higher primary 
school attendance and completion 
rates. Districts having greater 
electricity coverage not only have 
higher age-specific, gross and net 
primary attendance rates but also 
higher primary completion rates 
(Figure IV.19). The evidence is 


somewhat more mixed with 
respect to access to roads. Primary 
school attendance does not vary 
much with better road access. 
However, better road access 
does seem to improve primary 
completion rates (Figure IV.20). 


Teachers and 
Primary Completion 
Rates 

Since the pupil-teacher ratio 
is often considered an indicator 
of school quality, one might 
expect this ratio to be associated 
with primary completion rates. 
However, the NSS 55th round 
data do now show any significant 
association. between the two 
variables. While the primary 
completion rate for 12-year olds 
falls as the number of pupils per 
teacher goes from below 40 to 
between 41 and 50, it is greatest 
in districts where the pupil- 
teacher ratio is above 50. The 
lack of association. may reflect 
other factors at work, such 
as teacher absenteeism 
the socio-economic background 
of students. 


or 


One major program launched 
by the Government of India 
to address quality issues was 
Operation Blackboard. Under 
this program, the Government 
provided a second teacher to all 
single-teacher primary schools and 
a teaching-learning equipment 
packet to all primary schools. 
Between 1987, when the program 
began, to 1994, when all 
the originally-targeted | schools 
had been served, Operation 
Blackboard accounted for over 
half of central 


government 
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Figure IV.19 : School attendance rates (ages 6-11) and primary 


completion rate for 12-year olds, by access to electricity, 1999-2000 
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Figure IV.20 : School attendance rates (ages 6-11) and primary 
completion rate for 12-year olds, by access to pucca roads, 1999-2000 
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spending on 


and 


elementary 
extended to 
virtually every district of the 
country. On average, Operation 
Blackboard added two teachers for 
every 1,000 primary-school-aged 
children and increased the stock of 
primary school teachers by 1096. 


education 


A econometric 
evaluation of Operation Black- 
board, using multiple rounds of 
the National Sample Surveys, a 


rigorous 


census of school resources (the 
All-India Educational Survey), 
and Operation — Blackboard 
administrative data, found 
that, — despite substantial 
misallocation of Operation 
Blackboard teachers by state and 
local governments, the program 
did reduce the prevalence 
of single-teacher schools and 
increase the number of teachers 
per school (Chin 2002). The 
study also concluded that the 


teacher component of Operation 
Blackboard significantly. raised 


primary school covipletion and 
literacy rates for girls, but there 
was no such cf for boys, 
Girls' primary scho completion 
increased by 3 percentage 
points, and , literacy 
increased by 2 vercentage 
points. Thus, Op jon Black- 


board not only inc -d illiterate 


girls who otherw:: uld never 
have attended sc! го attend, 
but also induced rate girls 
who otherwise uld have 
dropped out to s in school. 
Thus, the study gests that 
improvements in sc] quality - 
in particular, the lability of 
additional teacher schools - 
may be a viable w: retaining 
girls in primary sch: 
Teacher Pay 

To what extent ; teacher 
pay influence teache; -formance 
and student achieve: 1t? Using 
data from a sample si :y of 902 
students and 172 tea. «rs across 
20 government-fund: and 10 
private schools in Indis. Kingdon 


and Teal (2002) explore the 
evidence for the payment of 
performance-related pay and the 
extent pay 
structures impact on student 
achievement. They find that, even 
after controlling for student 
ability, parental background, and 
indicators of teacher and school 
quality, students in private schools 
get significantly better academic 
results (as measured by tests of 
numeracy and literacy) by relating 
teacher pay to achievement. 


to which such 


However, this association is not 
observed for government schools, 


Primary Schooling 


reflecting the fact that since 
government teaching jobs in India 


are typicallv permanent contracts 
with уо у no power of 
dismissal, ier wages have little 
influence -acher motivation in 
the publ: tor. On the other 
hand, th јеж ћу that the 
private e ion sector has to set 
wages al lismiss lax teachers 
allows 5 managers to use 
teacher as incentives to 
enhance ier performance. 
Teacher nteeism 

Since ntion of students in 
primary vols depends upon 
the tyi and caliber of 
instructio they receive, primary 
completi rates are likely to be 
more itive to teacher 
absente: than enrollment 
rates. In иду of schools in 
Uttar Pro shh, Огеле and Gazdar 
(1997) ue that "... the 
specific blem of teacher 
absente: and shirking ... is 
by far i! most important issue 
of edu т policy in Uttar 
Prades! iday.' Dreze and 
Gazdar «пе to this conclusion 
after finding that two-thirds 
of the teachers were absent 


71 "The absence rate is ће percentage of staff that is supposed to be pr 
includes both authorized and unauthorized absences. In fact, most се; 
(Howes and Murgai 2004). For example, the PRO 
during a year, teachers had valid reasons to be absent 
leave, 21 days of non-teaching duties (including deputation and 
(PROBE 1999). Thus, the high absence rate likely reflects generous 
to teachers. Whether teacher absences are authorized or unauthorized, they refle 
public school system to the students they are supposed to serve. 
time in a school influences student outcomes, especially in go 


increased student test scores in that school by almost 0.5 perce 
authorized or unauthorized, are likely to have a large deleterious impat 
Government school teachers are barred from contesting for el 
teachers in government-aided, private schools are not simi 


72 


IS Tet А m 
It is estimated that a Rupee spent on providing a full 
14 times as much as a Rupee spent on teacher salaries an 


from their positions during 
announced visits to 16 schools in 
the state. A study by PROBE 
(1999), based on visit to over 
200 primary schools across the 
country found that the head 
teacher (or principal) was absent 
in nearly a third of the schools 
on the day of the survey team's 
visit. A recent national survey 
focusing on service delivery in 
primary health centers and 
primary schools found that, on 
average, one-quarter of India's 
primary school teachers were not 
present at the schools where they 
are supposed to teach on any 
given day”! — rates that are high 
in comparison to those observed 
in other countries (World 
Bank 2003). The problem of 
absenteeism appears to be much 
worse in the poorer states, with 
39% of primary school teachers 
being absent on any given day in 
Bihar (Chaudhury et al. 2003). 


One reason for the high rates 
of teacher absenteeism may be 
extensive involvement of 
teachers in politics. Kingdon and 
Muzammil (2003) cite the case 


of Uttar Pradesh, where there has 


BE study observed that of the 


been significant penetration by 
teachers into state politics, in 
large part due to a constitutional 
provision for their reserved 
representation in the upper 
house of the state legislature.” 
This has led to significant 
lobbying and union activity by 
the teachers and has earned them 
substantial salary gains and other 
monetary benefits from the state 
government. The salary gains 
crowded public 


have out 


spending on other items 


of expenditure, such as 


instructional materials and 
supplies scholarships.7? 
In addition, the 


participation of teachers in 


and 
increased 


regional and local politics has 


diverted them from their 
teaching responsibilities, and 
may in part be the reason for the 
high rate of absenteeism. Of 
course, the problem of teacher 
absenteeism goes far beyond the 
politicization of teachers; it 
reflects a general lack of 
accountability of teachers and 
schools — indeed, the entire 
educational system — to 


students and the community. 


esent but is not on the day of an unannounced visit. It 
acher absences in schools may be authorized absences 
200 days of potential teacher attendance 
from school for 50 days (or 25%): 20 days of holidays and permitted 
in-service training), and 9 days for collection of salaries 
leave terms and significant non-teaching duties assigned 
ct the general lack of accountability of the 
There is evidence that the amount of academic instructional 
vernment schools. The study by Kingdon and Teal (2002) 


mentioned above found that a one percent increase in the minutes of academic instruction per week in a government school 


packet of instru 


——— 
@ 


d 12 times as much as a Rupee spent on sc 


nt. This would seem to suggest that teacher absences, whether 
ct on student achievement. 
lections to the /ower house of the state legislature, However, 


larly debarred from elections. 
ctional materials in schools improves test scores by 


hool facility improvement. 


Attaining the Millennium Development Goals in India 


In contrast to Chaudhury et 
al. (2003), a national survey 
conducted by the Public Affairs 
which ranked the 


performance of government 


Centre, 


school education services on a 
number of indicators, such as 
access to a government primary 
school within a kilometer from 


the place of residence, 
proportion of households 
sending their children to 


government primary schools, 
and user satisfaction with the 
behavior of teachers and with the 
quality of school facilities, found 
that the poor states (with the 
exception of Orissa) did not 
quite rank at the bottom of all 
the states in the country. The 
Northeastern states, Punjab, and 
Haryana ranked lower than 
Bihar, Madhya Pradesh, and 
Uttar Pradesh in terms of the 


Figure IV.21: Ranking of states in the performance of government 
school education services, 2002 
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quality of their public school 
education services (Figure II.21) 
(PAC 2002).74 


Reducing teacher absenteeism 
and making schools accountable to 
students and the community is no 
simple task, however. As the World 
Development Report 2004 points 
out, it requires broad-ranging 
institutional reform, incorporating, 
among other things, empowerment 
of citizens and communities who 
can hold the state accountable 
for performance, devolution of 
administrative and financial powers 
to communities, greater autonomy 
to schools, involvement of parents 
in school management, and 
ensuring the motivation of front- 
line workers. A good example of an 
intervention that seeks to motivate 
front-line providers to improve the 
delivery of services is the Learning 


d Y 


Guarantee Program, launched in 
the poor and backward districts of 
Karnataka by the state government 
and the Azim Premji Foundation, 


The program aims to improve 


access and lear; outcomes 
by introducing competition 
among governm schools for 
performance-rela\ ‘wards (See 
Box IV.2 for a d tion of the 
program). 

Multivariate alysis 


of Primary 
Attendanc: d 
Completio: 


To examine tl clihood of 
the various st: in India 
attaining the сі schooling 
MD goals, we hav estimated a 
multivariate mo: f school 
attendance ai primary 
attendance for 6 year olds 
and primary сотр on for 12- 
year olds, using NSS 55th 
round unit record -ita (at the 
child level).75 The .:ultivariate 
model has the ntage of 
controlling for sc variables 
that are simultaneously 
associated with child schooling. 
The estimation results are 


reported in Annex Tables 4 and 
5, while only the broad findings 
of the empirical analysis are 
discussed here. 

The model 
confirms many of the bivariate 
relationships shown in the 
graphs above. While the 
probability of attending school 


multivariate 


74 This is in contrast to the finding of the same (PAC) survey that the poor states ranked in the bottom half of all the states in 
the country in terms of the quality of their public health services, 


75 Since the dependent variables in all three models are 


estimated by the maximum-likelihood probit method. 


dichotomous (i.e., assuming a value of zero or one), the models have been 
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or primary sc hool increases with 


age girls at cach age have a 
significantly lower probability of 
school and primary school 
attendance. Further, the gender 
disparity attendance rates 
appears to increase with age. 
Since pr ту completion is 
considere:! ily for 12-year olds, 
age com) isons in primary 
completi are not relevant. 
However, results do suggest 
the impo: ce of gender, with 
12-year 01: irls being nearly 4% 
less likely complete primary 
school tha: | 2-year old boys. 

The schooling of the highest- 
educated 2 11: male or female in 
a house! d is significantly 
associatec with school 
attendance snd completion — 
more so ı the schooling of 
the house’ | head or the head's 
spouse. / female schooling 
typically ^... л smaller association 
than adu! male schooling with 
school primary school 
attendance but the opposite is 
true with respect to primary 
completio: 


Even after controlling for 
log of monthly consumption 
expenditurc per capita, historically- 
disadvantaged social groups, such as 
Scheduled Castes, Scheduled Tribes 
and Other Backward Castes, have 
significantly lower attendance and 
completion probabilities than 


76 Asan alternative, state fixed-effects models were estimated, wherein a set 
level variables (viz., log of gross state domestic product per capita and log oi 
6-14). Although the state dummy variables were signi 
regressions, as measured by a pseudo R-squared measure, 
for the state-level variables. The pseudo R-squared measures increased from 0.21 
the case of school enrollment, primary enrollment and primary completion, 
effects models are not superior to the models reporte 


forward castes, with Scheduled 
‘Tribes being generally the worst- 
off group. Likewise, Muslims 
consistently have lower attendance 
and completion rates than non- 
Muslims. The differences across 
social and religious groups are 
large; for instance, children aged 
6-11 belonging to Scheduled Tribes 
have a 1696 lower probability of 
attending school than children not 
belonging to Scheduled Tribes, and 
Muslim children aged 12 years have 
a 2196 lower probability of having 
completed primary school than 
non-Muslim children. 


A household's living standards, 
as proxied by the log of its monthly 
consumption expenditure per 
capita, are strongly associated with 
school attendance and primary 
completion. Likewise, the log of 
gross domestic product per capita 
in an individual's state of residence 
has significant positive associations 
with all three measures of school 
enrollment and completion. Even 
after control for gross state 
domestic product per capita, the 
log of government expenditure on 
elementary schooling per child 
6-14 years in a state is strongly 
associated with primary school 
attendance and primary comple- 
tion but not with overall school 


attendance./6 


We have merged data on the 
number of cognizable kidnappings 


— 
o 


ficant as a whole at the 


did not increase much with the 
0 to 0.21, 0.06 to 0.07, and 0.09 to 0.13 in 


respectively. This suggests that the state fixed 


of women and girls per capita in a 
district with the NSS houschold 
survey data to examine the 
association between crime against 
women and the school attendance 
and completion rates of girls. The 
empirical results suggest that crime 
against women is associated with a 
significant decline in female 
school attendance, female primary 
school attendance, and primary 
completion rates. The magnitude 
of the estimated. coefficients are, 
however, not overly large. 


Infrastructure has predictable 
associations with school attendance 
and completion, with access to 
electricity having the strongest 
associations. Access to roads is not 
significantly associated with school 
and primary school attendance 
among 6-11 year olds, but it is 
significantly associated with the 
probability of children completing 
primary school. 


An interesting question is the 
extent to which the quantity and 
quality of school infrastructure in 
a community are associated with 
school attendance and completion 
rates. The availability of primary 
schools per 1,000 children aged 
6-11 in a district — an indicator 
of schooling quantity — is 
strongly associated with school 
and primary school attendance 
among 6-11 year olds, but it has 
no significant association with 


of 23 state dummy variables replaced the two state- 
f state government elementary expenditure per child 
5% level, the explanatory power of the 


substitution of the state fixed effects 


d here in terms of goodness-of-fit. 


primary completion rates. On the 
other hand, lowering the pupil 
teacher ratio at the primary level 
in a district — an indicator of 
increased schooling quality — is 
associated with higher rates of 
school attendance and primary 
completion. This suggests that 
school attendance is currently 
constrained by the availability of 
primary schools,” while both 
school attendance and primary 
completion would likely benefit 
from school quality improvements 
in the form of a reduction of the 
pupil teacher ratio./8 79 


Simulations to 2015 
Based on the multivariate 
probit models discussed above, 
we have undertaken simulations 
of the school 
primary school attendance and 


attendance, 


the primary completion rate for 
the poor states under different 
intervention scenarios. These 
are shown in Table IV.1 below. 
If the poor states were simply 
brought up to the national 
average in terms of the nine 
interventions considered — 
viz., better road and electricity 
access, increased adult male and 
female schooling, household 
income (consumption) growth, 


77 Naturally, given the linear prediction, this result would hold only up to some limit. 
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growth in public spending on 
elementary education per child, 
reduced crimes against women, 
expanded number of primary 
schools per 1,000 children, and 
reduction in the pupil teacher 
ratio at the primary level — the 
the 


primary 


cumulative increases in 
school 


school attendance, and primary 


attendance, 


completion rates would be 7.3, 
7.1, and 6.9 percentage points 
(or 1096, 14.396, and 12.496), 
respectively. If the magnitude of 
the interventions were to be 
scaled up, so as to bring the 
poor states to the average level 
of the non-poor states, the 
cumulative increase in school 
enrollment and completion 
would be significantly larger. 
The school attendance, primary 
school attendance, and primary 
completion rates in the poor 
states would increase by 20.7, 
19.8, and 20.6 percentage 
points (or 28.496, 39.896, and 
38.3%), respectively. The largest 
increases in school attendance 
and primary completion are 
obtained with improved living 
standards, 
to electricity, and increased 
government 


expanded access 


expenditure on 
elementary schooling. 


We have also undertaken 


simulations of thc increase in the 
school attendance and the net 
primary school а! хапсе rate in 
the poor states the country 
under the as iption that 
eight interventi we pursued 
simultaneously gradually 
every year up to The nature 
and magnitude зе assumed 
interventions ar m in Table 
IV.3. As noted i; ier chapters, 
the policy scenari imed for the 
simulations is hy; tical. Figure 
IV.22 shows ;s in the 
projected school ndance rate 
for 6-11 year old: > poor states 
to 2015, unde: assumption 
that all of the i entions are 
pursued | simul: usly. The 


school attendanc: is projected 


to increase by percentage 
points by 2015 enough to 
attain univer primary 
enrollment. M of the 
interventions, wit! exception 
of a reduction i: incidence 
of crimes agains men and 
a reduction i: e pupil- 
teacher ratio in p ry schools 
(both of which have statistically 
significant but numcrically small 
associations), are associated with 


appreciable increases in the school 
attendance rate. 


78 Lanjouw and Ravallion (1999) find that government educational expenditures that expand access are better targeted to poor 
people than resources that exclusively raise quality, since poor students are almost always the last to be enrolled and the better- 
off are typically already in school. A study for Kenya that looked explicitly at quantity (number of schools) and quality 
(teacher-pupil ratio) improvements also found that an expansion in the number of school facilities increased the enrollment 
of children in the poorest expenditure quintiles but had no impact on the enrollment of children in the top quintiles. On the 
other hand, an improvement in the teacher-pupil ratio increased the enrollment rate of children in the top quintiles, but 


actually reduced the enrollment of children in the poor quintiles (Deolalikar 1998) 
79 Another study by Duflo (2001) found that the con: 


struction of 61,000 primary schools by the Indonesian Government 


between 1973 and 1978 - one of the largest school construction programs on record - led to a large increase in schooling. On 


average, children aged 2-6 in 1974 received 0.12-0.19 mo 


in their region of birth. 


re years of schooling for each school constructed per 1,000 children 
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2 : Increase in projected % of children aged 6-11 
inding school in the poor states, 1999-2015, 


Intervention. 
ing the primary pupil teacher ratio 
ding the number of primary schools per 1,000 children aged 6-11 
ing crime against women 
viv in hh cons exp per cap 
sing adult female schooling 
sing adult male schooling 
ading electricity access 


20 nvollment rate needed to 
‘versal primary enrollment 
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However, the situation is very 
different with respect to the net 
primary attendance rate. Figure 
IV.23, which shows the projected 
increases in the net primary 
attendance rate in the poor states, 
shows that rate increasing by only 
about 27 percentage points by 
2015 — well short of the 50 
percentage points needed to 
attain the MD goal. The relative 
ranking of different interventions 
in raising the net primary 
attendance rate is similar to that 
of interventions to raise the 
overall school attendance rate, 
with the exception of per- 
child government expenditure on 


le IV.1 : Projected increase in School attendance and primary completion rates 
(percentage points) with various interventions in the poor states 


Bringing poor states to the level of the Bringing poor states to level of the non- 
national average poor states’ average 
E Primary Primary 
Interve School school Primary School school Primary 
attendance attendance completion attendance attendance completion 
Male х ling (years) 0.5 0.3 0.1 15 19 09 
Female voling (years) 0.6 0.2 0.6 1.8 0.6 eo 
Month! +r capita 
сопѕилі .on expenditure 34 3.6 29 10.6 D 27 
Annual sovernment 
expenditure on elementary 
education per child 6-14 years 0.5 13 in dd 
Number of cognizable 
peeping: of women 
and girls per 100,000 
population in district 0.0 0.0 un ES % ~ 
% of villages in district 0.7 
connected by pucca road 03 | 
Access to electrici 
in districe (96) ty 16 11 13 4.9 37 34 
Number of primary 
(grades 1-5) schools 
per 1,000 children aged 6-11 
in district (x 1000) 0.9 0.6 * = 
Pupil teacher ratio in 
primary schools (grades 1-5) 6 
in district (x 1000) 0.4 0.7 9a е n i 6 
Sum of all interventions 765) 71 67 : 5 i 
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Table IV.2 : Assumptions about various interventions to increase the school atten 


the net primary school attendance rate in the poor states, 1999-2000 to 20 


Starting Assumed Ending 
value in change per value in 
Intervention 1999-2000 year 2015 
Adult male schooling (years) 45 0.25 8.5 
Adult female schooling (years) 2.0 0.3 7.8 
Government expenditure on elementary 
education per child aged 6-14 (Rs.) 955 4% 1,789 
Consumption expenditure per capita (Rs.) 409 3% 656 
Population coverage of electricity (%) 42.5 196 point 58.5 
Crime against women (no. of female 
kidnappings and rapes per 100,000 pop.) 1.65 -0.05 0.85 
No. of primary schools per 1,000 
children aged 6-11 5.1 0.2 8.3 
Pupil teacher ratio in primary schools 91 -1.0 75 
Figure 1У.23 : Increase in projected % of children aged 6-11 children aged 6-11 are attending 
attending primary school in the poor states, 1999-2015, primary school debatable, 
under different intervention scenarios Certainly, for the ir states of 
(graph shows cumulative effect of each additional intervention) India, even ensu » that all 
children aged 6-1 | in school 
> Increase in net primary enrollment rate needed to attain universal net primary enrollment rate (irrespective of | ) will be 
Perdu s et N РНИИ ОЧИ a worthwhile an laudatory 
4s achievement. 
s Diss 
3 BE ve pays per 1000 аас The findings of + .omparable 
analysis of primary completion 
rates in the poo: states of 
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elementary schooling, which has 
a significant association with the 
net primary attendance rate but 
not with the overall school 
attendance rate. 


These results suggest that 
while it may be possible to get all 
children aged 6-11 in the poor 


states into school with concerted 
action on many fronts, raising 
the net primary enrollment or 
attendance rate to 100% by 
2015 will be extremely 
challenging. Of course, the 
relative importance of ensuring 
that all children aged 6-11 are in 
School versus ensuring that all 


the country are depicted in 
Figure IV.24. The interventions 
considered for primary completion 
are largely the same as those for 
primary enrollment, with two 
exceptions. First, as the number of 
primary schools per 1,000 children 
aged 6-11 is not significandy 
associated with primary comple- 
tion, it is dropped from the 
projections shown in Figure IV.25. 
Second, as the availability of village 
roads is significant in explaining 
primary completion (but not 
primary enrollment), it is included 
in the projections. We assume 
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f; Increase in projected primary completion rate (%) in 


Me under different intervention scenarios 
hows cumulative effect of each additional intervention) 


85, 1999-2015, 

Ст 

d rvention 
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а asing adult female schooling 

3 па 

" sing gov't exp on elementary schooling per child 6-14 
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Ср = 
that the percentage of villages 
connecte to a pucca road in the 
poor s increases by one 
percents» point each year — from 
60% in 9 to 76% in 2015. 


As © served in Figure IV.24, 


the net тагу completion rate 


is projected to increase by about 
29 per паде points by 2015, 
which is well short of the 46 


percentage point increase that 
would be needed to attain the 
MD goal of 100% primary 
completion, but nevertheless 
represents significant progress. 
The largest improvements in the 
completion rate occur with an 
increase in living standards, 
followed by an expansion of 
female adult schooling and 
public spending on elementary 
child 6-14. 
Increases in adult male schooling 
and improved electricity coverage 
also are associated with smaller, 
but significant, associations with 


education per 


the primary completion rate. 


The main implication of the 
findings presented in this 
chapter is that attaining the 
MDGs relating to universal net 
primary enrollment and 100% 
primary school completion will 
be extremely challenging in the 
poor states. Nevertheless, large 
gains in both of these 
indicators are possible, given 
economic growth, improved 
infrastructure, and increased 
public spending on elementary 
education. In addition, the 
same package of interventions 
should be successful in getting 
all children aged 6-11 years 
attending school. 


Why do the simulations 
suggest attainment of the 
education-related MDGs to be a 
more challenging task than the 
attainment of the infant mortality- 
and child underweight-related 
MDGs? In part, this reflects the 
large discrepancy between the 
goals and the current status of the 
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various MD indicators in the poor 
states of the country. The net 
primary enrollment rate in the 
poor states was only about 50% in 
1999-2000. To attain universal net 
primary enrollment, the poor 
states in the country would have to 
double the net primary enrollment 
rate by 2015. In contrast, the 
infant mortality-related MDG 
calls for a reduction of about 60% 
in infant mortality in the poor 
states (from a level of 76 infant 
deaths per 1,000 live births in 
1998-99 to a level of 31 by 2015). 
Likewise, the underweight-related 
MDG calls for the proportion of 
underweight children in the poor 
states to be reduced by about 46% 
by 2015 — from a level of 51% in 
1998-99 to 27% by 2015. Thus, 
the absolute nature of the 
education-related MDGs (viz., the 
target being unrelated to the 
starting point) creates a large 
challenge for the poor states in the 
country that have very low rates of 
net primary enrollment and 
primary completion. 


As part of its commitment to 
universalizing access to elementary 
schooling and ensuring comple- 
tion of elementary schooling by 
2010, the Government of India 
has launched the National 
Program of Universal Elementary 
Education (UEE), known in 
Hindi as Sarva Shiksha Abhiyan 
(55А). (See Box IV3 for a 
description of the SSA.) The 
Program not only is consistent 
with the Millennium Develop- 
ment Goals (MDGs) for 
education, but goes beyond it in 
covering 8 years of primary 
schooling, under a much tighter 
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time frame. Among the quan- 
titative goals of the SSA are: all 
children to complete five years of 
primary schooling by 2007; all 
children to complete eight years of 
schooling by 2010; no gender and 
social disparities іп primary 
schooling by 2007 and in 
elementary schooling by 2010; 


universal retention of 


and 
children in elementary schools by 
2010. The SSA is a centrally 
sponsored scheme (CSS) whereby 


and other inputs for quality. 


(Jalan and Glinskaya 2003). 


considered) which showed significant im 


the Union Government provides 
incremental resources in a cost- 
sharing arrangement with the 
states: 85:15 in the 9th Plan 
(FY 2001), 75:25 in the 10th Plan 
(FY 2002-06), and 50:50 in the 
11th Plan (FY 2007-10). The SSA 
anticipates that Rs. 600 billion of 
additional resources will ђе 
required from the budgets of the 
central and state governments over 
the next 10 years to attain the 
SSA goals. 


Box IV.1: The Education Guarantee Scheme of Madhya Pradesh 


Madhya Pradesh is one of the poorest states in India. It also has one of the lowest levels of schoo! enrollment in 
the country. In order to remedy this situation and as part of its wide-ranging decentralizatii 
| government of Madhya Pradesh began the Education Guarantee Scheme in 1997 to ensure a 
schooling to every child in the State. The EGS represented a community-centered and rights-b: 
universalizing primary education in a quick, time-bound manner. Under the EGS, the Go 
guarantee to provide a primary school facility to any habitation which did not have such a facility 
of a kilometer. Further, the state government was obligated to provide the school within a period 
receiving the demand for it from the local community. 


The EGS represents a three-way partnership among the state government, local governments (typi 
council or panchayat), and the community. The community raises the demand, identifies a local resid 
be the teacher in the new school, and provides the space for a school facility. The local governs 
appoints the teacher and oversees the functioning of the school. The state government supports th: 
a grant to cover the teacher's salary, arranges for the training of the teacher, and provides teacher-learning material 


Within a year of its introduction, the EGS created a primary school facility in every habitation of the State. Indeed, 
during 1997 — the first year of the scheme's operation — there were 40 new primary schools that opened every 
day, suggesting the enormous unmet demand for schooling that existed in the state. By August 1998, Madhya 
Pradesh had a primary school facility in every habitation. Thus, within a short period of 18 months, the state 
eliminated the historical backlog of schooling — at one- 
| The EGS did not merely provide physical access; 


While there have been no rigorous evaluations of the EGS, some studies suggest that schooling access for thg 
poorest 40% of households increased more rapidly in Madhya Pradesh between 1992-93 and 1998-99 
| ("before EGS" and "after EGS" years for which national survey data are available) than in the rest of India 
| (McCarten and Vyasulu 2003). An econometric evaluation of the central government's District Primary 
Education Program (DPEP-I) also found that Madhya Pradesh was the only state (of a total of 7 states 
pacts of DPEP-I on school attendance rates among 6-10 year olds 


third the usual cost of establishing new school facilities. 
more importantly, it provided social equity, with the new school 
| facilities being largely demanded to bring primary schooling to Scheduled Tribes and girl children. The EGS has 


become a national model for a community-based approach to universalizing primary schooling in India. 


The simulations shown in 
Figure IV.22-IV.24 suggest that 
it will be very difficult to meet 
the goal of 
having all children in India 
enrolled in primary schools and 
completing the full course of 
primary schooling by 2007. 
The goal of getting all children 


government's 


aged 6-14 years to complete 
eight years o! schooling by 
2010 would appear to be even 


more challenging. 
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Box IV.2: The Learning Guarantee Program in Karnataka 


ke Azim Premji Foundation, in collaboration with the Government of Karnataka, launched the Learning 


- Program, which is aimed at guaranteeing the learning of children in government schools. All 


it higher and lower primary schools (approximately 10,000) situated in the 43 blocks of the northeastern 
Karnataka State (identified as most backward) were eligible to participate in this competition. Between 
d 2004-05, when the program will end, participating schools will have three opportunities to enter the 


» and improve their capabilities. 


un is essentially a competition, with rewards and recognition schemes for teachers and. children of 
ich demonstrate an improvement in student learning. To encourage schools to both expand access and 
ality of learning, the program rewards schools on the basis of learning outcomes in the school's habitation 
liool's population). If a minimum of 60% of all children in the school's habitation demonstrate, in an 
ne assessment, that they have acquired 90% of the prescribed competencies in mathematics and 
che regional language of Karnataka), the school would receive an award of Rs. 5,000. With 70% of the 
^ the habitation acquiring the expected learning outcomes, the reward would be Rs. 10,000. Finally, a 
1: demonstrates 80% of children in the habitation achieving the expected learning outcomes qualifies for 
+ reward of Rs. 20,000. Thus, a school can win a maximum of Rs. 60,000 in the three rounds of the 
n. 
t year of the program, nearly 1,000 schools offered themselves for evaluation. Many more are expected 
› the program in the second and third years. 
пр Guarantee Program is an attempt to encourage government schools to deliver learning outcomes and 
vem accountable for the services they deliver. It is expected that the LGP will enable primary stakeholders 
on their children's schools to become a certified Learning Guarantee 
c out-of-school children to enroll in school 
y fostering healthy competition among all 


nd the community) to put pressure 
is also expected that "Learning Guarantee’ schools will motivat 
irage the children in school to continue (and not drop out). В; 
ties, the program is likely to both improve access and quality. 
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Box IV.3: The Sarva Shiksha Abhiyan: 


A Program for Universal Elementary Education in India 


In accordance with the constitutional commitment to ensure free and compulsory education for all children up to 
the age of 14 years, provision of universal elementary education has been a salient feature of nationa! policy since 
independence. This resolve has been spelt out emphatically in the National Policy since independenci (NPE), 1986 
and the Program of Action (POA) 1992. A number of schemes and Programs were launched in p ance of the 
emphasis embodied in the NPE and the POA. These included the scheme of Operation Blackb: (OB); Non 
Formal Education (NFE); Teacher Education (TE); Mahila Samakhya (MS); State specific Bu. Education 
Projects like the Andhra Pradesh Primary Education Project (APPEP); Bihar Education Proj: BEP), Lok 
Jumbish (LJP) in Rajasthan; National Program of Nutritional Support to Primary Education () |); and the 
District Primary Education Program (DPEP). 

The Sarva Shiksha Abhiyan (SSA) is a historic stride towards achieving the long cherished goal of | rsalization 
of Elementary Education (UEE) through a time-bound integrated approach, in partnership witi States. SSA, 
which promises to change the face of the elementary education sector of the country, aims to prov: > useful and 
quality elementary education to all children aged 6-14 years by 2010. 

The SSA is an effort to recognize the need for improving the performance of the school system to provide 
community-owned quality elementary education in the mission mode. It also envisages bridging ender and 
social gaps. 


Objectives of the SSA 
е All children in school, Education Guarantee Centre, Alternative School, 'Back to School' : by 2003; 
* All children complete five years of primary schooling by 2007; 
• All children complete eight years of schooling by 2010; 
• Focus on elementary education of satisfactory quality with emphasis on education for life: 
• Bridge all gender and social category gaps at primary stage by 2007 and at elementary education || by 2010; 


• Universal retention by 2010. 


Structure for Implementation 


The Central and State governments will together implement the SSA in partnership with the local © ernments 
and the community. To signify the national priority for elementary education, a National SSA Mi: is being 
established with the Prime Minister as the Chairperson and the Union Minister of Human Resource Deve lopment 
as the Vice Chairperson. States have been requested to establish State level Implementation Society fo: UFE under 


the Chairmanship of Chief Minister Education Minister. This has already been done in many States. 


The SSA will not disturb existing structures in States and districts but would only try to bring convergence in all 
these efforts. Efforts will be made to ensure that there is functional decentralization down to the school level in 
order to improve community participation. Besides recognizing PRIs/Tribal Councils in Scheduled Areas, 
including the Gram Sabha, the States would be encouraged to enlarge the accountability framework by involving 
NGOs, teacher, activists, and women's organizations. 


Coverage and Period 


The SSA will cover the entire expanse of the country before March 2002 and the duration of the Program in every 
district will depend upon the District Elementary Education Plan (DPEP) prepared by it as per its specific needs. 
However, the upper limit for the Program period has been fixed as ten years, i.e., up to 2010. 


Strategies Central to SSA 


Institutional reforms — As part of the SSA, institutional reforms in the States will be carried out. The state will 
have to make an objective assessment of their prevalent education system including educational administration, 
achievement levels in schools, financial issues, decentralization and community ownership, review of state 
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Education Act, rationalization of teacher deployment and recruitment of teachers, monitoring and evaluation, 
education of girls, SC/ST and disadvantaged groups, policy regarding private schools, and ECCE. Many States 
have alicady implemented institutional reforms to improve the delivery system for elementary education. 


Sustain le Financing — The SSA is based on the premise that financing of elementary education interventions 
has to be sustainable. This calls for a long-term perspective on financial partnership between the Central and the 


State governments, 

Comm гу ownership — The Program calls for community ownership of school-based interventions through 
effecti. <iecentralization. This will be augmented by involvement of women's groups, VEC members, and 
mem! of Panchayati Raj institutions. 

Instit: 4d capacity building — The SSA conceives a major capacity building role for national- and state-level 
institu: 55 like МЕРА, NCERT, NCTE, SCERT, and SIEMAT. Improvement in quality requires a sustainable 
suppor stem of resource persons. 

Improv mainstream educational administration — The Program will have a community-based monitoring 
system. he Educational Management Information System (EMSI) will correlate school level data with 
commu ‘y-based information from micro planning and surveys. Besides this, every school will have a notice 
board swing all the grants received by the school and other details. 

Habits: i as a unit of planning — The SSA works on a community-based approach to planning with habitation 
аза ил (planning. Habitation plans will be the basis for formulating district plans. 

Accoun: lity to community — SSA envisages cooperation between teachers, parents and PRIs, as well as 
account ility and transparency. 


Educai if girls — Education of girls, especially those belonging to the Scheduled Castes and Scheduled ‘Tribes, 
will be of the principal concerns of the SSA. 


Focus í vcial groups — There will be a focus on the education participation of children from Scheduled Castes 
and Tri religious and linguistic minorities, disadvantaged groups, and disabled children. 
Pre-Pyo..: phase — SSA will commence throughout the country with a well-planned pre-project phase that 
provid. (ог a large number of interventions for capacity development to improve the delivery and 
monito: ig system. 

| Thrust о 'иту — SSA lays a special thrust on making education at the elementary level useful and relevant for 
childre:: +y improving the curriculum, child-centered activities, and effective teaching methods. 


Role of chers — SSA recognizes the critical role of teachers and advocates a focus on their development needs. 
Setting +» of BRC/CRC, recruitment of qualified teachers, opportunities for teacher development through 
participauon in curriculum-related material development, focus on classroom process, and exposure visits for 
teachers sre all designed to develop the human resources of teachers. 


SA framework, each district will prepare a District Elementary 


District Elementary Education Plans = As per the S ^ Di 
with a holistic and convergent 


Education Plan, reflecting all the investments being made in the education sector, 
approach, 


| Components of SSA 


The components of the SSA include appointment of teachers, 
elementary education, provision of teaching learning materials, ent 
Centers for academic support, construction of classrooms and school buildings, 
guarantee centers, integrated education of the disabled, and distance education. 


teacher training, qualitative improvement of 
establishment of Block and Cluster Resource 
establishment of education 


Source: Government of India (2002). 
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Annex IV.1: Gross Primary Enrollment Rates, Government Elementary Education Expenditute 


and Per Capita Income across States, 1980-99 


We use twenty years of state- 
level data on gross primary 
enrollment rates (GPERs), real 
gross state domestic product per 
capita (GSDP), and real public 
spending on elementary education 
per child 6-14 years to analyze the 
association between the gross 
primary enrollment rate on the one 
hand and public spending 
on elementary education and 
economic growth on the other.80. 81 


The results of this analysis are 
reported in Annex Table IV.1 
below. OLS estimates indicate a 
very strong positive association 
between the gross primary 
enrollment rate and government 
expenditure оп elementary 
education per child even after 
control for per capita GSDP, with 
а опе percent increase in 
government elementary education 
spending per child being 
associated with a 0.17 percent 
increase in the gross primary 
enrollment rate. Surprisingly, 
when control for unobserved 
heterogeneity across states — in 
the form of time-invariant state 
fixed effects — is introduced in 
the model, the magnitude of 


the positive association increases 


(from 0.17 to 0.23). The inclusion 
of state fixed effects, however, 
renders the association between 
the gross primary enrollment 
rate and per capita GSDP 
insignificant, indicating that 
state heterogeneity is positively 
associated with GSDP. An 
interaction between the log of 
government health expenditure 
and the log of per capita GSDP is 
negative and significant in the 
fixed-effects model, indicating 
that the positive association 
between the gross primary 
enrollment rate and public 
spending on education is weaker 
at higher levels of per capita state 
income. It is interesting that these 
results mirror those obtained for 
infant mortality (and reported 
in Annex II.1), also using cross- 
state, time-series data over the 
same period. 
Unfortunately, time-series 
data on other covariates of gross 
enrollment, such as female adult 
literacy, are simply not available 
at the state level for the period 
1980-99. To the 
possibility that the significant 


rule out 


association between the gross 
primary enrollment rate and 


government educations! expen- 


diture per child could >e due to 
the omission of fer adult 
literacy from the тос we have 
calculated state-level ages of 
the adult female | y rate 
from four rounds of : ational 
Sample Survey — fo: '83-84, 
1987-88, 1993-94 1999- 
2000. The inclusio female 
literacy means tha: gross 
primary — enrollm rate 
regression can only | imated 
for these four у which 
reduces the sample s om 266 
to merely 56. Howeve: «ith one 
exception, the resul: ontinue 
to indicate а stro) »ositive 
association between © gross 
primary enrollmen te and 
public spending оп cation 
and a negative and nificant 
coefficient on the "action 
between public spendi and per 
capita GSDP. 

The finding that re is a 
positive association bei cen the 
gross primary епгој nt rate 
and real government elementary 
education expenditure per child 


should not come as a surprise. 
Additional expenditures increase 
school capacity (in the form 


80 Dara on government elementary education expenditures were obtained from detailed budget demand documents of individual 
states. The expenditure variable includes expenditure incurred by a state out of its own revenues as well as central government 


educational allocations to that state. 
8 


A state-level regression of the gross primary enrollment rate on government elementary education spending is based on the 


assumption that public spending is not endogenously distributed across states (Rosenzweig and Wolpin 1986). Such an 
assumption may not always hold, especially if government educational expenditures are allocated across states based on literacy 
conditions. However, the inclusion of state fixed effects in the regression effectively controls for endogenous program 
placement. We allow for a central planner to distribute public spending on elementary education across states according to an 
unobserved education/literacy attribute; in other words, states that have innately low literacy rates may spend more on 
elementary education than those having innately high literacy. Since the fixed-effects model purges the unobserved (time- 
invariant) literacy attribute from the model, it effectively addresses the endogenous program placement problem. 


Primary Schooling 


of both classrooms and teachers), 
and to extent that 
enrollments are capacity- 


the 


constrained, additional expen- 
ditures v |! allow more children 
to be en- -lled in a larger number 
of scho: and classrooms. 

Wh- say be more surprising 
is tha: he observed positive 
associa between public 
spendii оп elementary edu- 
cation d the gross primary 
enroll rate is stronger in the 
poor si than in the non-poor 
states. 1 may simply reflect the 
fact tha: nools and school spaces 
are mo. mited in the poor states 
than іг he non-poor states, so 
that a: expansion in school 
capacity results in a greater 
increase n enrollments in the 
former: п іп the latter. As noted 
earlier this chapter, there is 


82 A study for Kenya that looked explicitly at quantity (number of schools) and q ) нел к 
expansion in the number of school facilities increased the enrollment of children in the poorest expenditure quintiles but had virtually 
impact on the enrollment of children in the top quintiles. On thi 


ratio increased the enrollment rate of children in the top quintiles, 


(Deolalikar 1998). 


some support for such a finding 
from another study on India. 
Lanjouw and Ravallion (1999) 
find that the poor in India 
typically benefit 
proportionately at the margin 
when there is an overall expansion 
in primary school enrollments. 
This happens because poor 
students are almost always the last 
to be enrolled, and the better-ofF 
are typically already in school. As 
a result, Lanjouw and Ravallion 
(1999) argue that government 
educational expenditures that 


more than 


expand schooling access are 
generally well-targeted to the 
poor. 


Surprisingly, the econometric 
results presented in Annex IV.1 
do not indicate a strong 
association. between the gross 


primary enrollment rate and 


е other hand, 


e — M 
o 


adult female literacy rates in a 
state, once there is control for 
both per capita GSDP and per- 
child education spending. 


It is important, however, to 
interpret these results in the 
context of the discussion in section 
H of this chapter. The results do 
not consider the counter-factual 
— viz., the improvements in 
educational outcomes that would 
occur if the quality of government 
education expenditures 
simultaneously 
greater accountability in service 
delivery and better governance. All 
that these results indicate is the 
urgent need for investments іп 
additional schools, classrooms, and 
teachers, to be targeted to the 
low-enrollment states 
effective and accountability-based 
delivery system. 


were 
improved via 


via an 


uality (teacher-pupil ratio) improvements also found that an 


no 


the same study found that an improvement in the teacher-pupil 


but actually reduced the enrollment of children in the poor quintiles 
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Annex Table IV.1 : Fixed-effects, log-linear regression of the gross primary A 7% 


enrollment rate, pooled data for 1980-1999 across Indian states 


Independent OLS Fixed-effects Fixed-effects with adult fr literacy* 
| variable Coeff. t-ratio Coeff. tratio Coeff. ratio Coeff. t-ratio Coe t-ratio 
Ln real govt 
elemen. educ. per 
child 6-14 (G) 0.173 490 0.226 267 228 5.23 2.490 2.02 1 0.87 
Ln real gross 
state domestic 
product per 
capita (Y) 0.229 6.74 -0.034  -0.47 1.605 453 1.951 1.90 15 1.93 
LnGxLnY -0.225  -471 -0.268 -1.95 -0 -0.81 
Ln adult female 
literacy (F) 0.175 0.86 2. 1.33 
LnFxLnY -0 -1.23 
"Time trend (t) -0.001 -0.46 0.003 0.96 -0.004 -1.04 -0.007 -0.60  -0. -0.44 
Intercept 1.504 5.61 3.452 5.33 -10.946 -3.51 -13.896 -1.52 -13 -1.51 
Number of 
observations 252 252 266 56 
F-test for model 35.91 37.72 38 2.98 2 
R-squared 0.422 0.808 0.8247 0.7971 0.80 
F-test for state 
effects 36.00 40.216 4.663 4.46 
Notes: All regressions (with the exception of those marked *) use pooled data across 14 states » 0 years. 
Dependent variable is log of the gross primary enrollment rate. Data are obtained from varic issues of 
the Selected Educational Statistics, state government budget demand documents, and CSO © «ristics on 


GSDP of states. All values are in constant 1993-94 Rupees (using state-specific GSDP deflator. Standard 
errors are corrected for heteroscedasticity using the Huber-white method. Figures in bold are statistically 
significant at the 10% or lower level, 


*Data on female literacy are available only for 1983-84, 1987-88, 1993-94 and 1999-2000, so these 
regressions are restricted to these four years. 


Gen: 


As in other s of the world, 
there are la lisparities in the 
economic, |, and schooling 
opportunit: vailable to men 
and wome | India. Gender 
disparities n early in life, 
with fem fants having a 
lower cha of survival than 
male infay owing largely to 
parental lect of female 
infants. discrimination 
against th male continues as 
the child s older — first in 
the form smaller rations of 
food and ition (especially for 
higher-on females) and later 
in the fo. of fewer schooling 
opportun: = relative to boys. As 
women : the labor force, 
they face \scrimination in the 
labor market as well, primarily in 


the form of lower wages. 


This paper focuses on 
gender disparities in schooling 
opportunities. The MD goal is to 
eliminate gender disparities in 
schooling, such that the ratio of 
girls to boys enrolled at all 
schooling levels, but particularly 
at the primary and secondary 


levels, is 10096. 


83 As in the previous chapter, 


84 The observation that Punjab and Haryan: 
These states actually have a very differen 
and girls get enrolled in school. However, since there is a 
male children in private schools while enrolling their daughters i 
typically only cover enrollment in government institutions, 


enrollment rates than boys. 
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Trends and Patterns 
Levels and Trends 

School-based administra- 
tive data suggest that India has 
made impressive gains in 
reducing the male-female 
gap in the gross primary 
enrollment rate in the last fifty 
years (Figure V.1). The ratio of 
the female to male gross 
primary enrollment rate nearly 
doubled from a level of 
4196 in 1950-51 to 8196 in 
1993-94, where it has stayed 


since.83 


85 5 


75 


65 


55 


45 


Figure V.1 : Ratio of female to male gro 
1950-51 to 1999-2000 


Interstate Variations 

There are large interstate 
variations in the extent of gender 
disparity in schooling (Figure V.2). 
The school administrative data 
indicate that gender disparity is 
greatest in Bihar, Uttar Pradesh and 
Rajasthan, where the gross primary 
enrollment rate for females is about 
two-thirds or less than that for 
males. On the other hand, there is 
parity or near-parity between male 
and female gross primary 
enrollment rates in Punjab, 
Haryana, Sikkim, and Kerala.84 
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primary schooling here refers to grades 1-5. 


a have higher rates of female than m: 
t form of gender discrimination ins 


growing private sector in 
n government schools. 
the boys who are shifted out of the government schools are not 


counted while the girls attending government schools are counted. This gives a misleading picture of girls having higher 


ale primary enrollment deserves an explanation. 
chooling. Since these are rich states, both boys 


these states, parents tend to enroll their 
Since school-based administrative data 
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Figure V.2 : Ratio of female to male gross primary 


enrollment rate, by state, 1999-2000 
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Figure V.3 : Ratio of females to males enrolled in primary 
(grades 1-5) school, 1980-81 and 1999-2000, by state 
EI Ratio of females to males enrolled, 1980-81 
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How has gender disparity in 
primary enrollments changed 
over time across states? Figure 
V.3, which shows the ratio of 
females to males enrolled in 
primary school in 1980-81 and 
1999-2000, indicates wide 
variation in performance across 
states. The largest relative gains 
for girls occurred in Haryana, 


85 As explained in the previous chapter, 


budget demand documents of individu 
paper, state government expenditure in India are available 
1-5) and upper primary (grades 6-8) levels, 
expenditure incurred by a state government о 


where the ratio of females to 
males enrolled in primary school 
almost doubled over the 19-year 
period. Bihar, Karnataka, and 
West Bengal also recorded large 
increases in the ratio of females 
to males in primary school. At 
the other extreme, Orissa, Uttar 
Pradesh, and Kerala experienced 
small relative declines in the 


female-male ratio (although it is 


important to note that the 
female-male ratio primary 
school students was :' саду over 
95% in Kerala in 1: )-81). In 
general, states that ha ow ratios 
of female to то primary 
students in 1980-8 | rienced 
somewhat larger centage 
increases in the r: between 
1980-81 and 1999 ) (with 
Uttar Pradesh and а being 
major exceptions) ( | VA. 
Economic G: h, 
Public Spenc 
and Gender 
Disparity 

It is not | ble to 
disaggregate govern: expen- 
diture on elementa: ication 
by gender. However, »ossible 
to see how gender rity in 
primary enrollment ciated 
with both public : ng on 
elementary educati: id per 
capita income across у As in 
the previous chapter © have 
done this by merging -te-level 
data on the ratio «| iemales 
to males in primary schools 


over the period 1980-29 with 


information оп reai gross 
state domestic product per 
capita (GSDP) and rea! public 
spending on elementary 


education per child 6-14.85 


Figure V.5 suggests that 
states that spend more on 
elementary education per child 
aged 6-14 tend to have higher 


data on government elementary education expenditure were obtained from detailed 
al states. Although government expenditure on primary education is of interest in this 


only for the elementary level, comprising the lower primary (grades 
Note that the state government expenditure data used in this paper includes 
ut of its own revenues as well as central government allocations to that state. 
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Gender Disparity in Schooling e 


ratios of females to males in 
primary school. This, in turn, 
implies that, at the margin, 
public spending on elementary 
education is associated with 
females than males 
enrolling in primary school. 
Figure V.6 shows a similar 
positive association between 
gender disparity and state per 
capita income. States having a 
higher GDP per capita are 
observed to have higher ratios of 
females to males in primary 
school. There are several reasons 
for expecting gender equality, at 
least in primary schooling, to 
improve with both public 
spending and per capita income. 
If parents are more likely to send 
their male than female children 
to school in the face of capacity 
(school, class-room, and teacher) 
con-straints, additional public 
spending that would result in a 
larger supply of schools, 
classrooms and teachers would 
benefit primary school-aged girls 
to a greater extent than boys. 
Likewise, increases in income per 
capita and living standards 
could relax household budget 
constraints that typically tend to 
work against the girl child's 
school attendance. 


more 


Household Survey- 
Based Estimates of 
Gender Disparity 

As noted in the previous 
chapter, gross enrollment 
rates obtained from school 
administrative records differ 
significantly from household 
survey-based estimates of enroll- 
ment (more appropriately, 
attendance). Data from the 55th 
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Figure V.7 : Age-specific and primary school attendance, 
by gender, 1999-2000 
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Figure V.8 : Ratio of female to male students attending primary and 
secondary school, by age, 1999-2000 
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Figure V.9 :Ratio of girls to boys in primary and secondary 
Schools (%), by state, 1999-2000 
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round of the NSS (undertaken in 


1999-2000) show that the 
female disadvantage > schooling 
opportunities starts early as 
age 6 and continue: | the way 
until age 18 (ar beyond) 
(Figure V.7). Hi er, the 
female disadvanta nanifests 
itself much more s 51у after 
age 13, as evider by the 
consistently falli: atio of 
female to male ents in 
primary and seco school 
(Figure V.8). 
Inter-State Differen 

There are large differences 
across states in the rat of female 
to male students at primary 
and secondary level | re V.9). 
The Northeastern st Kerala, 
and Himachal Prade nerally 
have the highest rati female 
to male students, w? Ладћуа 
Pradesh, Uttar Pra: Bihar, 
and Rajasthan have lowest 
ratios. In Bihar and ` . asthan, 
there are only slightly ore than 
half as many female х: ents as 


male students at the pri vary and 
secondary levels. 


Trends 

There was, however, some 
improve-ment in the relative 
position of females in the latter 
half of the 1990s. The 50th and 
55th rounds of the NSS indicate 
that, between 1993-94 and 
1999-2000, the female school 
attendance rate increased more 
than the male attendance rate 
for every single age group. The 
disparity between the increases for 
males and females was greatest 
for older children, typically aged 
13 and above (Figure V.10). 
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M10 : % change in age - & gender-specific school 
ndance rates, 1993-94 to 1999-2000 
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| 
Intra-5: ifferences Karnataka, Maharashtra, and 

Re | differences in the even Kerala (Annex Table 9). 
ratio о! le to male students 
in prim and secondary school Socio-economic 
are prc | in Annex Table 9. Differences in 
As mai seven regions in the Gender Disparity 
countr’ in Bihar, Madhya There are some large, and 
Prades! jasthan, and Gujarat sometimes unexpected, socio- 
— | female students economic patterns іп the relative 
constit: less than 60% of position of girls in schooling 
male s nts in primary and opportunities. As would be 
second schools. Another 18 expected, the ratio of female to 
regions id а ratio of female to 
male students of less than 75%. Figure V.11 
This means that, in nearly a third 


of the regions in the country, 
female students constitute fewer 
than three-quarters of male 
students at the primary and 
secondary levels. 


Even more disconcerting is 
the finding that, between 1993- 
94 and 1999-2000, as many as 
30 regions (more than a third) 
experienced a decline in the ratio 
of female to male students. 
Surprisingly, these regions are 
located in such states as 
Tamil Nadu, Andhra Pradesh, 


: Ratio of girls to boys in primary and secondary 
schools (%), by social group and consumtion quintile, 
1999-2000 
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male students enrolled at the 
primary and secondary levels is 
much lower for the socially 
disadvantaged groups, like 
Scheduled Tribes, Scheduled 
Castes and Other Backward 
Castes, than for the mainstream 
social groups (e.g. forward 
castes) (Figure V.11). However, 
the pattern across economic 
groups is unexpected. The 
bottom consumption quintile 
has the highest ratio of female to 
among all 
consumption quintiles, while the 
second quintile has the lowest 
ratio (Figure V.11). The 
differences across the top three 
quintiles are relatively small. 


male students 


Gender 
schooling opportunities 
children has a predictable pattern 
across adult schooling levels in 
the household. The ratio of 
female to male students is greater 
in households where the highest- 
educated male or female has 
some schooling (as opposed to 


disparity in 
for 


а 
a 
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Figure V.12 : Ratio of girls to boys in primary and secondary 
schools (%), by adult male and female schooling in households, 


1999-2000 
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no schooling) (Figure V.12). The 
data also seem to suggest that the 
relative position of girls improves 
to a larger extent. with adult 
female schooling in the 
household than with adult male 
schooling. For instance, in 
households where the highest- 
schooled adult female has 6 or 
more years of schooling, the ratio 
of female to male students is 
89%; in contrast, in households 
where the highest-schooled adult 
male has 6 or more years of 
schooling, the ratio is only 7796. 


Infrastructure and 
Gender Disparity 

The NSS data also suggest 
that access to infrastructure is 
associated with lower levels of 
gender disparity in schooling. 
For instance, in districts where 
more than three-quarters of the 
population has access to 
electricity, the ratio of female 
to male students is 8096, while 
in those districts where 
electricity coverage is 2596 or 
less, the ratio is only 6196 
(Figure V.13). 


Likewise, better access to 
roads is also associated with 
lower levels of gender disparity, 
although the difference in the 
ratio of female to male students 
across districts with poor and 
good road infrastructure is not as 
large as that between districts 
with poor and good electricity 
coverage (Figure V.13). 


How does gender disparity 
in enrollments vary with school 
infrastructure? The data do not 
show any relationship between 
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Figure V.13 : Ratio of girls to boys in p 
schools (%), by infrastructure availability, 1999-20 
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Figure Va + Ratio of girls to boys in primary and secondary 
schools (Yah y school availability and by government expenditure 
E on education, 1999-2000 
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multivariate model of school 
attendance separately for boys 
and girls aged 6-18 years, using 


the NSS 55th round unit 
record data (at the child 
level).86 The multivariate 


model has the advantage of 
controlling for several variables 
that may be simultaneously 
associated with child schooling. 
The estimation results are 
reported in Annex Table 6, 
while only the key findings 
of the empirical analysis are 
discussed here. 


86 AA single equation with separate intercept and slope female dummy variable: 
a dichotomous variable (i.e., whether or not a child is in school), the model 


probit method. 


The multivariate model 
indicates a significant positive 
association between household 
living standards (as measured by 
household consumption expen- 
diture per capita) and school 
attendance, with the association 
being significantly smaller for 
girls than for boys.87 Controlling 
for household living standards, 
the level of economic develop- 
ment in a state (as proxied 
by state per capita GDP) is 
inversely associated with female 
school attendance (and has no 


is chapte 


87 "These results do not necessarily contradict those reported in Section B of thi 
state per capita income were associated with an increased ratio of females to m: 
for other variables, such as maternal schooling, the positive association could | 
are associated with improved maternal schooling, which in turn is strongly asso 
enrollments. The household analysis undertaken 
analysis is enrollment at the primary and secondary levels (not just the pr 


88 As an alternative, a state fixed-effects model was estim: 
level variables (viz., log of gross state domestic product per capita, 
expenditure per child 6-18, the ratio of government expenditure on secon 
schooling, and interactions of these three variables with sex of a child) 
as a whole at the 5% level, the explanatory power of the regression, 
change at all with the substitution of the state dummy varial 
remained at 0.27). This suggests that the 5 


goodness-of-fit. 
Ф 


here controls for other variables. In addition, 
imary level, as was the case in Section B). 


tate fixed effects model is not superior to t 


significant association with male 
attendance). 


Public spending on elemen- 
tary and secondary education per 
child aged 6-18 years is 
significantly (positively) asso- 
ciated with school attendance, 
but there is no significant 
difference in this association 
across and females. 
Surprisingly, however, the 
composition of public spending 


levels — is 


males 


across schooling 
associated with gender disparity, 
with a higher share of secondary 
schooling in total public 
spending on education being 
associated with a higher ratio of 
female to male enrollment. 
Such a finding would be 
consistent with additional public 
spending on secondary education 
drawing more girls than boys 
into school at least in 
comparison to additional public 


spending on primary education. 


The results also indicate 
that access to electricity is 


associated with a reduction of 


s was estimated. Since the dependent variable is 
has been estimated by the maximum-likelihood 


er, There, it was observed that increases in 
ales in primary school. Since there was no control 
have reflected the fact that higher income levels 
ciated with higher female relative to male child 


the dependent variable in this 


ated, in which a full set of state dummy variables replaced the six state- 
log of state government elementary and secondary 
dary schooling to that on elementary and secondary 
). Although the state dummy variables were significant 
as measured by a pseudo R-squared measure, did not 
bles for the state-level variables (the pseudo R-squared measure 


he model reported here in terms of 
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gender disparity, since it has a 
stronger association with female 
than male school attendance.89 
On the other hand, access to 
roads has a smaller association 
with female attendance, 
probably reflecting the fact that, 
even if roads are available, 
parents are less likely to send 
their daughters to schools far 
away from their village of 
residence.” 


The findings on the 
association between adult male 
and female schooling on the one 
hand and male and female school 
attendance on the other hand are 
of interest. While there is no 
significant gender difference in 
the association between adult 
male schooling in a household 
and child school attendance, a 
gender difference is observed for 
adult female schooling. The 
latter clearly has a much stronger 
(positive) association with female 


than with male school 
attendance in the houschold. 
These results add to the 


significant amount of evidence 
from around the world that adult 
female schooling improves the 
relative position of girls within a 
household. 


The results also show that 
the number of elementary and 
secondary school per 1,000 


children aged 6-18 is associated 
more strongly with female than 
with male school attendance. 
Such a finding is consistent with 
female schooling being relatively 
more capacity-constrained than 
male schooling. On the other 
hand, there is no significant 
gender differential in the 
(inverse) association between 
pupil-teacher ratios and school 
attendance. 


would be 
expected, crime against women 
(as measured by the number of 
cognizable kidnappings of 
women and girls per capita) has a 
significant, inverse association 


Finally, as 


with the school attendance of 
females aged 6-18 years, 


Simulations 

Based on the multivariate 
analysis reported above, we have 
undertaken simulations of the 
school attendance rate for males 
and females aged 6-18 years in 
the poor states under different 
intervention scenarios. The 
nature and magnitude of these 
hypothetical interventions are 
shown in Table V.1. Figure V.15 
shows the change in the 
projected male-female difference 
in the school attendance rate for 
6-18 year olds in the poor states 
from 1999 to 2015, under the 
assumption that all of these 


interventions are pursued 
simultaneously. The gender gap 
in the school attendance rate is 
projected to decline by about 
3.6 percentage points (from 
about 13 percentage points in 
1999 to 9.4 percentage points in 
2015) — less than a third of the 
distance to the МО goal of a 
zero gender gap. 


Figure V.15 
contribution of cach 


shows the 
of the 
proposed interventions to the 
change in gender disparity from 
the base year. Improved living 
standards (proxied by increases in 
both household and community 
consumption expenditure per 
capita) and greater road access are 
actually associated with increased 
gender disparity in attendance, as 
both of these variables have a 
stronger positive association with 
female 
five 


male than wit 
The 

interventions are associated with 
reduced gender disparity. Gender 
disparity in school attendance is 
with an 


female 


attendance. other 


strongly associated 

expansion of adult 
schooling, with each year of adult 
female schooling being associated 
with a reduction of 8% in the 
gender gap in enrollment. An 
expansion in share of 
secondary education in public 
spending on education and an 
the number of 


the 


increase in 


89 О ; а: 59 Е а du i 
In other words, scarcity of schools in a community is more likely to constrain girls than boys from attending school. 


90 As noted in chapter 4, an econometric study by Chin (2002) for India, 
the teacher component of Operation Blackboard — a centrally-sponso: 


using several rounds of the NSS data, concludes that 
red scheme launched in 1987 that provided a second 


teacher to single-teacher primary schools and a packet of teaching-learning materials to all primary schools — significantly 


raised primary school completion and literacy rates for girls, 
here, since she is concerned with primary completion rat 
enrollment of boys and girls aged 6-18. In addition, Chin 


by Operation Blackboard - not the impact of raising the pupil-teacher ratio. 


but not for boys. Chin's results do not contradict those presented 
es of boys versus girls while we are concerned with the overall 
analyzes the impact of additional teachers per school, as provided 


1999-2000 to 2015 
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‘Assumptions about various interventions to reduce gender disparity in primary and 
secondary school enrollment rate in the poor states, 


Starting Assumed Ending 
| value in change per value in 
| Intery 1999-2000 year 2015 
= == id = 
| 

Adult» « schooling (years) 4.5 0.25 8.5 
| Adult ie schooling (years) 2.0 0.3 7.8 
| 
| Share ondary education in total government 
expenc! (= on education (96) 36 196 52 
| Consun iion expenditure per capita (Rs.) 409 396 656 
| 
| Popular coverage of electricity (96) 42.5 196 point 58.5 
|% of vi ces in district having access to a 
| pucca rou (96) 59:5 1% point 76.5 
| Crime inst women (no. of female kidnappings 
| and гар: рег 100,000 рор.) 1.65 -0.05 0.85 
| No. of тагу schools per 1,000 children aged 6-11 5.1 0.2 8.3 
Pupil i er ratio in primary schools 91 -1.0 75 


15 : Projected changes in male-female difference 
) in school attendance rate of children aged 6-18 in 
lates, 1999-2015, under different intervention scenarios 
cumulative effect of each additional intervention) 


Intervention 
eo етар per capita 
xpanding road access. TUAE 
6 Tapanding the share of secondary education in govt exp on educ. NI mo 4 
— Expanding adult female schooling a ji 
ding the number of primary schools per '000 children 6-11 needed to attain MDG 
g Reducing crime against women 
Expanding electricity coverage 


schools per 1,000 children is 
associated not only with a 
reduction of the gender disparity 
in school attendance but also with 
an increase in overall school 
attendance (as discussed in 
chapter 4). Further, as noted 
earlier in chapter 4, other evidence 


E 


elementary and secondary 
schools per child aged 6-18 are 
also associated with appreciable 
reductions in the gender gap in 
school attendance. 


It is interesting to note that 
an expansion in the number of 


from India suggests that, at the 
margin, the poor benefit more 
than proportionately from an 
expansion in overall enrollments, 
since they are typically the last 
students to be enrolled (Lanjouw 
and Ravallion 1999). Thus, 
investing in additional schools 
would appear to be an important 
investment from a number of 
perspectives. In 2002 alone, the 
Government of India, under the 
universal primary schooling 
initiative, Sarva Shiksha Abhiyan 
(see Box IV.3), had sanctioned an 
additional 10,700 primary and 
elementary schools and an 
additional 62,000 Education 
Guarantee Scheme centers to be 
opened around the country (The 
Hindu, August 05, 2002). 


One issue that the simulation 
analysis in unable to highlight is 
the role of incentives in narrowing 
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gender disparities. Since gender 
disparities in schooling outcomes 
are largely caused by parental 
discrimination against the girl 
child, public policies that increase 
the parental incentive to invest in 
girls, such as tuition waivers for 
girls and female stipends and 
scholarships, are likely to work well 
in narrowing the gender gap. An 
example of a policy intervention 
that has worked remarkably well in 
narrowing gender disparities in 
secondary school enrollments is 
the Female Secondary School 
Stipend program in Bangladesh 


(see Box V.1). This program seeks 
to not only increase the enrollment 
of girls at the secondary level but 
to also ensure that most of them 
are retained until graduation from 
secondary school. Many states in 
India also subsidize the schooling 
of girls in various ways. 


Finally, it is important to 
reiterate the message of earlier 
chapters — viz., a simple expansion 
of school capacity or introduction 
of a female scholarship program 


will not work unless іс is 
accompanied by broad-ranging 


institutional reform to reduce 
teacher absenteeism and to make 
schools and school managers more 
accountable to students and the 
community (World Bank 2003). 
The reform will require, among 
other things, empowering commu- 
nities and parents who can hold the 
state accountable for school 
performance, decentralizing educa- 
tional decision-making, giving 
greater autonomy to schools, 
involving parents in school 
management, and motivating 
front-line workers via a system of 
incentives and disciplinary action. 


Box V.1: Bangladesh Female Secondary School Stipend Program 


South Asia. 


high dropout rates. 


education. 


The attendance of girls relative to bo; 


in the country and converted to a national female 
covering full tuition, examination costs, 


‘The coverage of other costs rises with 


school; providing occupational skills trainin: 
to provide a healthier and safer setting for girls; 


ys in secondary schools started to grow at a record rate in Ban gladesh after 
the government decided to exempt fees and give cash incentives to girl students, under the Female Secondary 
School Stipend (FSSS) program launched by the Government of Bangladesh in 1994, with assistance from the 
World Bank, Asian Development Bank, and the Government of Norway. (Unlike primary school, which is free, 
secondary schooling requires payment of tuition fees in Bangladesh. In addition, households have to incur all 
other costs, such as transportation, books, uniforms, school supplies, 
been successful in its twin objectives of increasing the 
as keeping them in school until graduation. With this 
female secondary enrollments and in narrowing gend. 


Although the project was initially implemented іп 118 thanas in 1994, it was later expanded to all rural латах 
secondary stipend program. Under the program, stipends 
and an increasing proportion of school fees, textbooks, school supplies, 
uniforms, shoes, transport and kerosene (for lamps) are available to girls as they progress from Grades 6 to 10. 
grade because extra incentives are needed in the upper grades to reduce 


The project is also simultaneously increasing the number of teachers — especially female teachers — in secondary 
g to girls who are about to graduate; making schools more attractive 
and strengthening government institutions for secondary 


and examination fees.) The program has 
number of girl students entering secondary school as well 
program, Bangladesh has become a pioneer in increasing 
er disparities at the secondary level among the nations of 


Whil he debate on poverty in 
Indi s back several decades, it 
Һаѕ sed almost exclusively on 
char in the ‘headcount’ ratio 
of с mption poverty — viz., 
the p portion of the population 
havi monthly per capita 
cons prion expenditure that is 
low: in the poverty line. In 
this ort, we focus on hunger- 
pov: as measured by calorie 
defi cy — the inability to 
con the energy (calories) 
req: by the body. We use 
NS: sumption survey data 
fron 50th and 55th rounds 
to late mean daily calorie 
intai er person, using food-to- 
cali conversion factors 
obi. «1 from Gopalan et al. 
(20 and NSSO (1996b, 
200 The calculation of 
calo:.- norms or requirements is 
much more complicated, and has 


been the subject of a contentious 
debate. For instance, the average 
calorie norm of 2,110 calories per 


capita per day prescribed by the 


91 The most reliable estimates are available from the 50th and 55th rounds of the NSS for 1993- 


iger Poverty 


FAO for South Asia (FAO 1996) 
is much lower than the 2,400 
calorie norm that has been 
typically used in India 
(Meenakshi and Vishwanathan 
2003). We used the 
normative age-specific calorie 


have 


requirements recommended by 
the Planning Commission Task 
Force (GOI 1979), but with 
additional adjustments for heavy, 
moderate and sedentary work for 
individuals aged 19 years and 
older based on their occupations 
and operations (tasks per- 
formed). Operational and occu- 
pational data were obtained from 
the employment modules of the 
NSS 50th and 55th rounds (see 
Dubey 2002). 


The MDGs call for a halving 
of hunger-poverty between 1990 
and 2015. For India, this would 
bringing down the 
calorie 


mean 
headcount ratio of 
deficiency from 62.2% in 1990 to 
31.1% in 2015.9! 


Trends and Patterns 
Levels and Trends 

Hunger is pervasive in India. 
In 1999-2000, for instance, more 
than one-half (53%) of India's 
population consumed fewer 
calories than it required. This is 
nearly double the estimated 
national incidence of consumption 
poverty of 22-26%.7 93 


There was, however, а 
substantial decline in the 
incidence of hunger-poverty 
during the 1990s. In 1993-94, as 
much as 60% of the Indian 
population did not consume the 
calories it required. The decline 
from 60% to 53% by 1999-2000 
represents an annual decline of 
about 2% in the proportion of 
the population consuming 
insufficient calories.” 


Interstate Variations 

As with other indicators, 
large interstate 
the extent of 


there are 
variations in 


94 and 1999-2000, respectively. 


The rate shown for 1990 is projected from the change observed between 1993-94 and 1999-2000. 


92 The official (Planning Commission) estimate of p: 
estimated poverty incidence to be about 2296, using 
adjustments for changes in the expenditure data collecti. 


and Dreze (2002). 


93 Meenakshi and Vishwanathan (2003) also calculate 'headcoun! 


2200 and 2400 calories per person per day. 


94 According to official Planning Commission estimates, 
to 2696 over the same period. However, using an alternative me 
2996 to 2296 (Deaton and Dreze 2002). Thus, the annual rate o 


5.596) than that in hunger-poverty. 


overty incidence for 1999-2000 was 2696, while Deaton and Dreze have 
the same ‘official’ poverty line but different price deflators and 
‘on methods introduced in the 55th round of the NSS. See Deaton 


t rates of calorie poverty, but use fixed calorie norms of 1800, 


the headcount ratio of consumption poverty declined from about 36% 
thodology, Deaton and Dreze report the decline to be from 
f decline in consumption poverty was much greater (4.7 to 
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Figure VI.1 : Percent of population that is calorie-deficient, 
by state, 1999-2000 
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hunger-poverty (Figure VI.1). 
Assam tops the list, with a 
staggering 78% of the 
population being calorie 
deficient, followed by many of 
the other Northeastern states. 
Goa and Andhra Pradesh also 
rank among the five states having 
the largest proportion of calorie- 
deficient population. At the 
other extreme, Jammu & 
Kashmir, Rajasthan, and Uttar 
Pradesh have the lowest rate of 
calorie deficiency (30-38%). 


These numbers underscore 
the difference between the 
concepts of consumption- and 
hunger-poverty. Some of the 
states that rank low on 
consumption poverty, like 
Gujarat, rank high on hunger- 
poverty, while states that rank 
high on consumption poverty, 
like Uttar Pradesh, have low 
levels of hunger-poverty. This 
suggests that reduction of 
(consumption) poverty is not 
synonymous with eradication of 


hunger or an improvement in 
food security. The latter may 
depend upon such factors as 
local availability of food, 
agricultural productivity, and 
food tastes and preferences of the 
population.?5 


The rate at which hunger- 
poverty declined during the 1990s 
also varies significantly across states 
(Figure VI.2). Uttar Pradesh as 
well as many of the Northeastern 


Figure VI.2 : Percent change in the proportion of popul 
was calorie-deficient, 1993-94 to 1999-2000, by 9 


states, such as Mizoram, Manipur, 


Arunachal Pradesh, and Nagaland, 


experienced large declin: (greater 
than 1096) in hun poverty 
between 1993-94 and | 19-2000, 
while four states - Јагуапа, 
Assam, West Bi | and 
Jammu & Kashmir actually 
experienced an inc: in the 
incidence of hunger. 

Intra-State Differen: 

Even within st there 
are large differenc n the 
incidence of caloric ciency. 
For instance, Ann able 9 
shows that the in: ce of 
hunger-poverty in 1-2000 
varied from 48% to у even 
within the state of  ujarat. 
Surprisingly, the Јоу ate of 
hunger-poverty in th te was 
found in the arid a f the 
state, while the high: ге was 
in the southern plain many 
as 8 out of a total oí gions 
in the country had 70° = more 
of their population ‹ iming 


insufficient calories. 


-25 


95 See Behrman and Deolalikar (1988) for a discussion of these concepts. 


Annex Table 9 also reports 
data on the incidence of 


regiona! 
hunger-poverty for an earlier year 
(1992 7). The table shows wide 
varia: in the performance 
of dii cnt regions in reducing 
calor ficiency. A few regions 
in si as varied as Uttar 
Prad: Maharashtra and 
Raja were able to reduce the 
incid of calorie deficiency by 
more +n 40% during those six 
years he other extreme, four 
regio: -xperienced an increase 
of n chan 25% in calorie 
defici over the same period. 
So ^conomic 
Var ons in Calorie 
De ncy 

e are predictable 
diffe: ; in the incidence of 
calo deficiency ^ across 
econ groups (Figure VI.3). 
An « 'helming 82% of the 
botte nsumption quintile is 
calo ficient, as compared 
to 28% of the top 
cons поп quintile. However, 
the ferences in calorie 
deficiency across social groups 
are significantly smaller. While 
STs have slightly larger share of 
calorie deficiency than SCs and 
OBCs, the differences are 


modest. In addition, forward 
castes appear to have a higher 


rate of calorie deficiency than 


Other Backward Castes. 

Figure VLÁ shows the 
relationship ^ between living 
standards, ^ predicted calorie 


intake and predicted calorie 


es 
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Figure VI.4 : Predicted calorie intake and requirements per capita 


per day, 1999-2000 
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requirements.°6 At low levels of 
monthly consumption expenditure 
per capita (Rs. 450 or lower), 
predicted calorie requirements 
exceed calorie intakes, resulting in 
high levels of calorie deficiency. 
With increasing income, predicted 
calorie intakes increase rapidly — 
more rapidly than predicted 
calorie requirements — and this 
progressively lowers the predicted 


risk of hunger-poverty. Figure V1.4 
also shows that predicted calorie 
requirements are relatively low (but 
not lower than predicted calorie 
intake) for the very poor, but 
plateau rather early at about 2,100- 
2,200 calories per person per day. 


The NSS data also show a 
strong association between adult 
and calorie 


schooling levels 


26 Both calorie requirements and intake have been predicted on the basis of a regression that includes the log of monthly per 


capita consumption expenditure and its squared term. 
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Figure VI.3 : Socio-economic differences in calorie deficiency, 
1999-2000 
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Figure VI 


Percentage of population that is calorie deficient, by 
adult male and female schooling in household, 1999-2000 
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Figure VI.6 : Percentage of population that is calorie deficient, by 
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Figure МІ.7 : Percentage of population that is calorie deficient, 
by various agricultural indicators, 1999-2000 
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deficiency (Figure V1.5). Individuals 
in households where the highest- 
educated adult male or female has 
fewer than five years of schooling 


have the highest risk of calorie 
deficiency (57-59%). The risk 
declines rapidly with тоге 
schooling. No signifient gender 
differences in the «ssociation 
between schooling a» hunger- 
poverty are observed. 
Role of таг! сиге 
Surprisingly, the data do 
not show much of an association 


between hunger-poverty and 
electricity access (Figure VI.6). 
Access to safe drinking water is 
also not observed го have a 
strong association with calorie 
deficiency. But better village 


access to pucca (sealed) roads is 
associated with lower rates of 
calorie deficiency. In districts 
where 75-100% of villages are 
connected by рисса road, the 


incidence of hunger-poverty is 
49%, as compared to a level of 
60% in districts where none of 
the villages are connected. 


Figure VL7 shows the 
incidence of calorie deficiency by 
various agricultural indicators. 
As would be expected, the risk 
of  hunger-poverty declines 
significantly with farm size; 
individuals residing in households 
cultivating 1.5 hectares or more 
of land have calorie deficiency 
rates that are only about two- 
thirds of those for individuals 
residing in households with no 
land. In addition, access of a 
household to irrigated land and 
food availability in a district are 
associated with a reduction in 


Hunger Poverty 


the risk of calorie deficiency 
substan For instance, the 
inciden: ` calorie deficiency is 
as hig! 5896 in households 
with n cated land, while it is 
signific lower — 40% — 
among ;eholds having 75% 
or mo their cultivated land 
under sation. Likewise, in 
distric where the mean 
produ of food grains per 
capita 0 kilograms or more, 
the т if hunger-poverty is 
47%, it is 59% in districts 
produ less than 65 kilograms 
of foo ins per capita. 

I и surprising that food 
securi ichieved, and the risk 
of | r reduced among 
house with access to land 
(parti ly, irrigated land) and 
in r ; with greater food 
avail: Even though most 
restri ; on the inter-state 
mov of food grains in 
Indi: e been removed for 
som: зе and intra-national 
trade = food grains is growing, 
fragmented product markets 
and poor grain storage and 
transportation facilities mean 


that areas with low agricultural 
potential and households with 
no access to land often have less 
access to food and thus are 
more vulnerable to hunger and 
malnutrition. 


Multivariate Analysis 
of Calorie Deficiency 

To examine the likelihood of 
the various states in India attaining 
the hunger-poverty MD goal, we 


97 Since the dependent variable is a dichotomous variabl 


have estimated a multivariate 
model of calorie deficiency, using 
the NSS 55th round unit record 
data (at the household level). The 
multivariate model controls for 
that 
be simultaneously associated 


several variables may 
with calorie deficiency.” The 
estimation results are reported in 
Annex Table 7, while only the key 
findings of the empirical analysis 
are discussed here. 

The model 
confirms many of the observations 
drawn from the graphs presented 
above. Schooling years of the 
highest-educated adult male and 
female in a household are strongly 
(inversely) associated with the risk 
of hunger-poverty. Female-headed 
households are less likely to be 
calorie deficient than male-headed 
households. Rural households and 
farm households are less likely to 
be calorie deficient than urban 
and non-farm households, 
respectively, reflecting the 
importance of land in reducing 
vulnerability. In the same vein, the 
results show that agricultural labor 
households, who are typically 
landless, are more likely than 
other households to be calorie 


deficient. 


multivariate 


The results with respect to 
social groups are somewhat 
unusual. Scheduled Tribes are at 
significantly greater risk of 
hunger-poverty than forward 
castes, but Scheduled Castes and 
Other Backward Castes have a 
lower risk of calorie deficiency. 


been estimated by the maximum-likelihood probit method. 


Similarly, Muslims are more 
likely than non-Muslims to be 
calorie deficient, but Sikhs are 
less likely to be so. 


The results do not show a 
significant association between 
access to electricity and calorie 
deficiency, either for the poor or 
the non-poor states. However, 
access to safe drinking water is 
associated with a reduced risk of 
calorie deficiency, but only in the 
poor states. Access to pucca roads 
is strongly inversely associated 
with hunger-poverty in both 
poor and non-poor states, but 
the association is nearly two 
times as strong in the poor as in 
the non-poor states. 


The results confirm the 
importance of access to land and 
availability of food in reducing 
the risk of calorie deficiency. 
Availability of food in a district, 
as proxied by the production of 
food grains per capita, is 
associated with a decline in 
calorie deficiency, with the 
association being three times as 
strong in the poor states as in the 
non-poor Household 
access to land, particularly 
irrigated land, also figures as an 
important factor in reducing the 
risk of calorie deficiency. The 
results further the 
association between of calorie 
deficiency and irrigation being 
significantly stronger in the poor 
states than in the non-poor 
states. All of these results suggest 
that, even after controlling for 


states. 


show 


le (i.e., whether or not a household is calorie-deprived), the model has 
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other factors, access to the means 
of food production is associated 
with a lower risk of hunger and 
calorie deficiency for individuals 
and households. 


Because of the strong 
dependence of household calorie 
intake (and hence calorie 
deficiency) on total household 
consumption expenditure — in 
large part, a result of food 
consumption being included 
in the calculation of total 
consumption expenditure — we 
have chosen to include the 
district-level mean of log monthly 
consumption expenditure per 
capita (instead of household 
consumption expenditure) as an 
independent variable in the 
household calorie deficiency 
тоде! 98 This variable will reflect 
a general improvement in 
community living standards — in 
other words, economic growth. 


The empirical results 
indicate a strong and significant 
association between living 
standards and calorie deficiency, 
with a one percent increase in 
mean district per capita 
expenditure being associated 
with a reduction in hunger- 
poverty of 0.26%. These results 
are consistent with the estimated 


98 Another way to address this methodolog 
expenditure per capita in the probit m 
between living standard improvemel 
consumption expenditure per capita in the regression 


99 The elasticities estimated by Subramanian and Deaton 
Deolalikar (1987) because of differences in the (i) data 
semi-arid villages in south India), (ii) construction 


income (more precisely, total 
expenditure) elasticity of 
calorie intake of 0.3-0.5 for 
Maharashtra obtained by 
Subramanian and Deaton 
(1996) but not with the near- 
zero elasticity estimates for 
rural, semi-arid South India 
by Behrman and Deolalikar 
(1987).99 (It should be noted, 
however, that while the two 
referenced studies estimate the 
relationship between calorie 
intake and total consumption 
expenditure, this report esti- 
mates the association between 
the probability of a household 
being calorie deficient and total 
consumption expenditure.) 
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is a simpler alternative. 


Figure VI.8 : Projected changes in the inciden¢e of calorie 
deficiency (%) in the poor states from 1999 to 2015, under different 
intervention scenarios 


(Graph shows cumulative effect of each additional intervention) 
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Simulations 

Based on the multivariate 
analysis reported above, we have 
projected the incidence of calorie 
deficiency in the poor states of 
the country under different 
intervention scenarios. The 
nature and magnitude of these 
hypothetical interventions are 
shown in Table VI.1. Figure VI.8 
shows the projected decline in 
calorie deficiency in the poor 
states from 1999 to 2015, under 
the assumption that all of these 
interventions are pursued 
simultaneously. The incidence of 
calorie deficiency is projected to 
decline by about 14 percentage 
points (47% to 33%) from 1999 
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ical problem would be to include an instrumental variable for household consumption 
odel. However, since the ultimate objective of the analysis is to measure the association 
nts and reductions in calorie deficiency, the inclusion of district-level means of 


(1996) are not directly comparable to those estimated by Behrman and 
sets used (Maharashtra cross-section versus longitudinal data from six 
of the calorie variable (Subramanian and Deaton use household 


consumption data from the NSS, while Behrman and Deolalikar use direct food intake data collected at the individual level), 
and (iii) estimators (Subramanian and Deaton use a semi-parametric method while Behrman and Deolalikar use a household 


fixed-effects estimator). 


In 'ntion 


le VI.1: Assumptions about various interventions to reduce the headcount ratio of calorie 
deficiency in the poor states, 1999-2000 to 2015 
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А. male schooling (years) 


Ac» female schooling (years) 
sal jrinking water 
po apita (Rs.) in district 


| to vucca road 


Starting Assumed Ending 
value in change per value in 
1999-2000 year 2015 
45 0.25 8.5 
2.0 0.3 7.8 
% — households in district with access to 
77.3 196 point 93.3 
M = consumption expenditure 
409 3% 656 
% villages in district having access 
39,5 196 point 76.5 
F- | grain production per capita in district (kgs.) 186 296 255 
|. T cultivated area of household that is irrigated 29.2 1% point 45.2 


te (015 with six of the seven 
i: ventions — just slightly less 
(| the 17 percentage points’ 
«ae that would be needed to 

n the MD goal (for the poor 

s). However, the seventh 
| -rvention — viz., general 
© nomic growth resulting in a 

annual rise in mean district 
cssumption expenditure per 
capita — is associated with a 
further reduction of 12 
percentage points in the calorie 
deficiency rate. 


Figure VI.8 also shows the 
relative contributions of each of the 
proposed interventions to the 
reduction of hunger-poverty. As 
noted, earlier, the largest reduction 
in hunger-poverty is observed to 
come with improved living 
standards (economic growth), 
followed by improved road access 
and: female schooling. Indeed, 
economic growth alone contributes 
nearly as much to the decline in 
hunger-poverty as the remaining 
six interventions combined — a 


result that is consistent with the 
strong association between 
economic growth and poverty 
reduction observed by other studies 
(e.g, Dollar and Kray 2000). Male 
schooling, irrigation, and food 
grain availability have somewhat 
smaller, albeit still significant, 
associations with the reduction of 
hunger-poverty. Together the 
seven interventions considered will 
easily allow the hunger-poverty 
MDG to be attained by 2015, even 
in the poor states of the country. 


nclusion 


The. are several major findings 
anc plications for policy that 
com: out of this report. First, 
ther are very large disparities 
acr: different states and 
reg» is of India in terms 


of icir performance оп 
the ‘nillennium development 
ind) стогв, As would Бе 
exp "ed, the levels of the 
ind: ors are much worse in the 
Ne rn states — Bihar, Uttar 
Pradesh, Orissa, Rajasthan, and 
M va Pradesh — than in the 
Sov cern and Western states. 
Намер, when it comes to 
chas-cs in the indicators over 
tint, :here are several surprises. 
Fo: stance, over the 20 years 
beiwsen 1981 and 2000, Bihar 
masiged to reduce its infant 
morality rate at a much faster 
rare than Karnataka or Andhra 


Pradesh, Likewise, between 
1992-93 and 1998-99, child 
underweight rates declined at a 
faster pace in Uttar Pradesh and 
Bihar than in Gujarat, 


Maharashtra or Kerala. 


Not surprisingly, given the 
large size and heterogeneity of 
most Indian states, the state 
averages of the MD indicators 
mask large intra-state variations. 
For example, in some states — 
even those such as Kerala — the 


infant mortality rate in the high- 
mortality regions is two times as 
large as that in the low-mortality 
regions. Тһе net primary 
enrollment rate in Madhya 
Pradesh varies from 29% in one 
region (Malwa) to 62% in 
another (South Madhya 
Pradesh). Intra-state disparities 
in the change of the MD 
indicators over time are even 
greater. For 
region within Madhya Pradesh 
experienced a decline of 22% in 
the proportion of underweight 
children between 1992-93 and 
1998-99, while another region 
saw that rate increase by 11% 
over the same period. 


instance, one 


While we have individually 
identified the regions in the 
country having the lowest score 
on each of the five MD 
indicators analyzed in this 
report,!0? it may be useful to 
identify the regions that rank 
poorly on 21 of the five 
indicators. Such regions could be 
considered the most deprived 
regions in the country. Annex 
Table 10 shows the regions that 
fall in the lowest quartile (2596) 
based on their individual 
rankings on three or more of the 
MD indicators. The table shows 
that there are 18 regions in the 


country that rank consistently 
low on three or more indicators. 
Of these, 8 regions rank very low 
on four or more indicators. But 
there are only two regions in the 
country that consistently rank in 
the lowest quartile of regions on 
all five MD indicators considered 
in this report. These regions 
are the South-Western region 
of Madhya Pradesh and the 
Southern region of Rajasthan. 


Obviously, the large inter- 
and intra-state variations have 
important implications for the 
targeting of interventions and 
resources to the lagging states and 
regions. But they also have 
another important implication — 
the need for state-specific 
approaches that allow for greater 
flexibility in addressing problems. 
What works in a state such as 
Tamil Nadu may not work well in 
another state, such as Orissa. Even 
though health and education are 
state-level subjects in India, the 
government plays a 
strategic role in these sectors via its 


central 


centrally sponsored schemes. In 
the case of health, for instance, 
centrally - sponsored schemes 
account for a large portion of the 
public health and reproductive 
health activities undertaken in a 


state. Likewise in the education 


100 These indicators are: infant mortality, child underweight rate, net primary enrollment rate, primary completion rate, gender 
disparity in enrollment among 6-18 year olds, and calorie-deficiency rate. 


Attaining the Millennium Development Goals in India 


sector, centrally ^ sponsored 
schemes, such as Operation 
Blackboard, finance a significant 
portion of non-salary costs 
of education the states. 
It will thus be important to make 
centrally-sponsored schemes more 


in 


flexible and more responsive to 
local conditions. 


A second and related 
finding of this report is that 
many of the millennium 


development indicators have 
high levels of geographical 
concentration in India. For 
instance, one-fifth of the villages 
and districts account for about 
one-half of all the infant deaths 
and underweight children in the 
country. Amazingly, three- 
quarters of all the out-of-school 
children aged 6-11 years are 
concentrated in only 20% of the 
country's villages. These findings 
lead to several interesting and 
policy-relevant questions, such 
as: Are the villages that account 
for the large majority of infant 
deaths in the country also the 
ones that account for the large 
numbers of out-of-school 
children? Where these 
villages located? What are the 
characteristics of these villages 


are 


that contribute to their poor 
social indicators? Unfortunately, 
currently-available data cannot 
shed light on these important 
questions, because the sample 
surveys on the basis of which 
these observations are made are 
not large or 
enough at the village level. 


representative 


D —— —— 


101 This is nor always the case, however. For instance, 
pronounced among better-schooled women relative t 


However, promising new 
methodologies, ^ based 
merging of household survey and 
population census data, are 
available for identifying specific 
villages having the worst human 
development outcomes. It would 
be worthwhile to explore the use 
of such methodologies to 
identify the villages with the 
worst MD indicators in the 
country, that — policy 
interventions could be better 


on 


so 
targeted to these villages. 


The results on geographical 
concentration of the MD 
indicators suggest that targeting 
resources and interventions to 
villages and districts with the 
worst human development 
indicators is not only desirable for 
improving equity, but will also be 
the most effective strategy for 
attainment of the MDGs. How 
best to achieve this targeting is an 
issue that would appear to merit 
priority attention. 


Third, there are other types 
of disparities in most of the MD 
indicators, the reduction of 
which would help in the 
of the MDGs. 
Gender disparity is one example. 
It is estimated that overall child 
mortality in the country would 
drop by 20% if girls had the same 
mortality rate as boys between 


attainment 


the ages of 1 month and 5 years. 
Likewise, the overall school 
enrollment rate for children aged 
6-11 years would increase by 


about 7% if girls of these ages 


had the same enrollment rate as 
boys. Among older children, the 
equivalent increase in enrollment 
rates would be even greater 
(about 10% for 12-14 year olds 
and 16% among children 15-18 
years of age). Just as geographical 
targeting is likely to narrow 
regional disparities, targeting by 
gender can help reduce gender 
Since gender 
and 


inequalities. 


disparities in health 
schooling outcomes are largely 
caused by parental discrimination 
against the girl child, public 
policies that increase the parental 
incentive to invest in girls, such 
as female scholarships or health- 
care subsidies for girls, are likely 
to work well in narrowing the 
gender gap. (Many states in India 
already subsidize the schooling of 
although 


girls in various way 


gender-targeted subsidies for 
health-care and nutrition are 
much less common.) Many 
empirical studies from around 
the world, including some 


evidence presented in this report, 
suggest that gender disparities in 
the health, schooling, and 
nutritional outcomes of children 
tend to narrow with mother's 
schooling, as mothers (relative to 
fathers) tend to invest more in 
their female children.!0! 


Another manifestation of 
disparity in human development 
outcomes is along caste and tribal 
lines. Scheduled Tribes and, in 
many cases, Scheduled Castes 
have significantly higher levels 
of infant mortality and child 


it has been observed that excess female child mortality is even more 
о women with no schooling, at least in rural Punjab (Das Gupta 1987). 


Conclusion 


поп and significantly 


mal: 

low levels of schooling 
ind. ors than mainstream 
gro For instance, infant 
mo; ty among Scheduled Tribes 
in: oor states is 60% greater 
tha mong other population 
gro ег controlling for living 
star is, adult schooling, and 
oth haracteristics. Given that 
thes soups constitute between 
one пег and one-third of the 
tota opulation of the poor states 
in country, improving their 
МІ. indicators would help 
sigi andy in the attainment of 
th Gs in these states. It is 
like chat many of the villages 
ide d in this report as having 
th iviest concentration of 
in! deaths and underweight 
ar ut-of-school children are, 
in t, Scheduled  Tribe/ 
C villages. If so, targeted 
in ntions to these villages 
Ww ichieve the dual objectives 
ol cing geographical as well as 
c disparities. For several 
бе ses, India has had an 
€x. sve system of quotas and 
1cscrvations for Scheduled Castes 
and Tribes in employment and 


higher education opportunities, 
but the results in this report 
suggest that targeting maternal 
and child health, child nutrition, 
and primary schooling interven- 
tions to Scheduled Castes and 
Tribes is equally important. 102 


Fourth, there is evidence of 
significant synergies among the 
different MDGs. For instance, a 
reduction in the proportion of 


102 Most state governments in India do offer incentives, 


underweight children is strongly 
associated with a reduction of 
child ^ mortality. Although 
maternal mortality is an MD 
indicator that has not been 
analyzed in this report, it is clear 
that interventions that reduce 
maternal mortality, such as 
tetanus immunization, expansion 
of antenatal care coverage, and an 
increase іп the 
professionally-attended deliveries, 
will also bring about large 
reductions in infant (especially 
neonatal) mortality. Likewise, 
reducing child malnutrition is 
likely to result in both schooling 
quantity and quality, as better 
nourished children are more 
likely to attend school and 
perform better in school. Thus 
there are synergies amongst. the 
MDGs that will help in their 
attainment, which implies that 
proceeding with simultaneous 
action on all these measures will 
have the greatest impact on 
attainment of the MDGs. 


ratio of 


Fifth, despite appreciable 
improvement in many of 
the millennium development 
indicators during the 1990s, the 
analysis in this report suggests 
that attainment of the MDGs (at 
least the five specific goals 
considered in this report) will 
remain extremely challenging in 
the poor states of India. Yet 
attainment of the MDGs by the 
poor states — most notably, 
Bihar, Uttar Pradesh, Madhya 
Pradesh, Orissa, and Rajasthan 
— is critical to MDG attainment 


belonging to scheduled castes and tribes. 


by the country as a whole, 
because these states currently 
account for a disproportionately 
large proportion of the country's 
population (and will account for 
an even larger population share 
by 2015 owing to more rapid 
population growth). 


Despite the grim situation, 
the poor states should be able to 
meet the MDGs relating to infant 
mortality, child malnutrition, and 
hunger-poverty with a combi- 
nation of interventions, including 
sector-specific interventions (such 
as nutrition supplementation 
and immunization), economic 
growth, improved coverage of 
infrastructure, and wide-ranging 
reforms in the institutions of 
service delivery. However, the 
education goals will require 
considerably more effort. This 
report concludes that while it will 
be possible for the poor states to 
enroll virtually all the children 
aged 6-11 years in school by 
2015, it will be very difficult for 
them to attain the education- 
related MDGs of universal 
primary enrollment and 100% 
primary completion even with a 
combination of interventions. In 
addition, complete elimination of 
the gender gap in primary and 
secondary enrollment, called for 
by the MDGs, will also be a very 
challenging goal to attain. 


The difficulty with the 
attainment of the education- 
related MDGs reflects the large 
discrepancy between the education 


such as free textbooks and uniforms, to primary school-aged children 
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goals and the current status of the 
education indicators in the poor 
states of the country. The net 
primary enrollment rate in the 
poor states was only about 50% in 
1999-2000. To attain universal net 
primary enrollment, the poor 
states in the country would have to 
double the net primary enrollment 
rate by 2015. Likewise, the net 
primary completion rate, which 
was only 54% in 1999-2000 in the 
poor states, would have to increase 
by 85% in order to achieve 
universal primary completion 
by 2015. 

Sixth, the simulations 
carried out in this report indicate 
that, in the poor states, economic 
growth that brings about an 
improvement in household living 
standards is strongly associated 
with virtually every MD 
indicator. For example, real 
economic growth of 3% per 
annum in the poor states could 
alone bring down the child 
underweight rate from 5196 in 
1999 to 3796 in 2015. This is 
nearly two-thirds of the total 
decline in the child underweight 
rate needed to be attained 
between 1999 and 2015 to meet 
the nutrition MDG, Likewise, 
3% annual growth could bring 
about an increase in the net 
primary enrollment rate from 
5096 in 1999 to 7496 in 2015 in 
the poor states — about one-half 
of the total increase in the net 
primary enrollment rate needed 
to be attained between 1999 and 
2015 to meet the schooling- 
related MDG. Another example 
of the important role of economic 
growth on MDG attainment is 


provided by the estimates that 
suggest that a real growth rate of 
3% would be associated with a 
12 percentage point decline in the 
calorie deficiency rate — nearly 
three-quarters of the total 
decline in the calorie deficiency 
rate needed to be attained 
between 1999 and 2015. In other 
words, rapid economic growth 
could make a very significant 
contribution to an improvement 
in MD indicators between now 
and 2015. 


In spite of the strong 
associations between improve- 
ments in MD indicators and 
economic growth in the poor 
states, the latter have actually 
experienced anemic growth over 
the last two decades. Bihar's real 
GSDP per capita has grown at 
less than 196 per annum between 
1980 and 1999, while Orissa and 
Uttar Pradesh have seen annual 
real growth rates of about 296 or 
less. In contrast, states such 
as Maharashtra, Gujarat, and 
have their 
economies expand at real per 


Karnataka seen 
capita rates of 496 or more over 
the same time period. What 
these results underscore is the 
importance of accelerating 
economic growth in the poor 
States to speed progress toward 
the MDGs. It is beyond the 
scope of this report to discuss the 
precise mechanisms by which 
growth in the poor states could 
be stimulated, but investment in 
physical and social infrastructure 
and improved governance 
would probably rank near 
the top of the list (World 
Bank 2003b). 


Seventh, this report. also 
indicates the importance of 


infrastructure in attai: ing the 
MDGs. For exampi simply 
bringing the poor stes to 
the (average) levels road, 
electricity and sanitation 
coverage in the поп-роог states 
would be  associa with 
reductions of 6.2 entage 
points (or 12%) the 
proportion of ш veight 
children and of 13,2 hs per 
1,000 live births (or 1: in the 
infant mortality rate versal 
(100%) road, elect: and 
sanitation coverage in poor 
states would be assoc with 
reductions of 40% the 
child underweight rat d of 
60% in the infant mo rate. 
The estimated as tions 
between physical inf crure 
and schooling outes: are 
generally smaller, but tHe csults 
still suggest that ersal 
electrification in the p ates 
would be associate vith 
increases of 7 percentage point in 
the school attendance 1 lor 6- 
11 year olds), 5 percentage 
points in the net primary 


enrollment rate, and 5 per- 
centage points in the primary 
completion rate. All of these 
likely 
they 


associations are most 
underestimated, 
control for gross state domestic 
product per capita in a state. To 
the extent that infrastructure is 
positively associated with income 
per capita, which (as discussed 
earlier) is also strongly associated 
with most of the MD indicators, 
the full effects of infrastructure 
on MDG attainment are likely 


to be even larger. 


since 


Conclusion 


ith, consistent with the 


findir of numerous empirical 
studi: эт around the world, 
this : port finds evidence of 
stron issociations between 
fems. adult schooling and 
virti every MD indicator 
cons: «red. An additional year of 
тог! schooling is associated 
with  :eduction of 4% in infant 
moi y and 396 in child 
und ight rates and with 
incr of 1-2% in the net 
prin enrollment and primary 
con on rates. In addition, 
eac! ditional year of adult 
fem schooling is associated 
wit! duction in the incidence 
of zer-poverty by about 
1.5 d of gender disparity in 
sch: nrollment by as much 
así 3 

se results suggest that 
the increases in girls' school 
enr ‘nt that are likely to 
occ: in the coming years (in part 
due > che Government of India's 
Sarva Shiksha Abhiyan initiative) 
will fuel major improvements in 


all of the MD indicators. Of 
course, given the lag between a 
girl's attendance in elementary 
school and the birth of her 
children (especially 
schooling typically delays both 
age at marriage and age of first 
birth), increases in female 
primary enrollments may not 
show their full effects on fertility, 
child and infant mortality, child 


since 


103 Of course, as noted earlier in chapter 2, it is possible that the associ: 
estimated in this report does not represent causality, since there 
Behrman and Rosenzweig (2002) finds that a positive signi 
sectional estimates becomes significantly пера! 
family background endowments, perhaps Беса 


the labor force and less in child care. 


nutrition, and child schooling for 
several years (perhaps, a decade or 
longer). However, increases in 
female secondary enrollments are 
likely to show their results much 
sooner — well before 2015, the 
MDG reference year. 


Ninth, notwithstanding the 
importance of general interven- 
tions, such as economic growth, 
infrastructure expansion, and 
female schooling, the analysis in 
this report suggests that carefully- 
targeted, sector-specific interven- 
tions will also be important in 
attaining the MDGs. For instance, 
a package consisting of expanded 
child and maternal immunization, 
antenatal care coverage, nutritional 
supplementation (including pro- 
motion of exclusive breast- 
feeding), and home-based neonatal 
services (including treatment. of 
pneumonia) is likely to bring about 
significant reductions in both 
infant mortality and child 
malnutrition. Likewise, our results 
suggest that an expansion in the 
number of primary schools would 
improve access and likely raise 
school and primary school 
attendance rates among 6-11 year 
olds, while a lowering of the pupil- 
teacher ratio at the primary level 
would raise primary completion 
rates. These results are consistent 
with evidence from around the 
world that expanded school access 
is typically well-targeted to the 


poor, since poor students are 


tive if data on identical twins are use 


almost always the last to be 
enrolled in a community. 


Tenth, while this report has 
identified the key interventions 
that are likely to speed attainment 
of the MDGs, especially in the 
poor states, it has not prioritized 
these inter-ventions. The reason 
for this is that prioritization of 
interventions should in part be 
based on the cost-effectiveness of 
these and the 
calculation of cost-effectiveness 
entails detailed knowledge of the 
costs of each intervention. The 


interventions, 


latter is not trivial, especially 
when the interventions span 
several sectors (education, health, 
nutrition, rural infrastructure, 
etc.). However, this is clearly the 
next step in this research. In order 
to come up with a detailed road 
map of attaining the MDGs, it 
will be essential to undertake the 
costing of each of the 
interventions considered and 
proposed in this report. 


Eleventh, none of the inter- 
ventions discussed in this report are 
likely to work unless they are 
simultaneously accompanied by 
systematic reform of the institutions 
of service delivery in India. 
Additional schools are unlikely to 
increase enrollment ог school 
completion if teachers frequently 
are absent from school. A package 
of home-based neonatal services 
is unlikely to reduce neonatal 


ation between maternal schooling and the MD indicators 
is no control for unobserved endowments. A study by 
ficant effect of mother's schooling on child schooling in cross- 
d to control for unobserved genetic and 
use more-schooled women — holding ability constant — spend more time in 
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mortality rates if health workers are 
not sufficiendy motivated to reach 
out into the community and deliver 
the package of services to the poor 
and most-at-risk. The problem of 
making publicly-provided services 
work, especially for the poor, has 
received a great deal of attention in 
the World Development Report 
2004. The poor states of India 
typically have the most serious 
problems with governance and 
service delivery in the social (and 
other) sectors. Better delivery of 
public services — whether in 
health, schooling, nutrition, or 
infrastructure — is a complex and 
difficult task that entails creation of 
the right institutions and incentives, 
including devolving responsibility 


for service delivery to local 
governments and communities, 
contracting out certain types of 
service delivery to the non- 
government sector, empowering 
consumers to demand better 
services from government health 
facilities, introducing competition 
among public providers, and 
ensuring the motivation of front- 
line workers, 104 


Finally, the importance of 
systematically monitoring MD 
outcomes at disaggregated levels 
and evaluating the impact of 
public programs cannot be 
overemphasized. This report has 
highlighted the paucity of 


reliable, district-level data on 


most MD indicators. The lack of 
such data makes it virtually 


impossible to monitor 0 ogress 
toward attainment of th. /DGs 
at lower levels of admir vation. 
In addition, despite th that 


much has been spe: the 


government on publi: wams 
such as the Integr: ‘hild 
Development Servic the 
District Primary ition 
Program, these pro; have 
not been subjected : ous, 
independent evaluation. order 
to choose the righ: of 
interventions with w^» to 
attain the MDGs, it is « 1 to 
know which programs | een 
successful in impro: MD 
indicators and which h xt. 


104 Thus, "... scaling up [interventions to attain the MDGs] will require both a substantial increase in external resources and more 
effective use of all resources, internal and external. As resources become more productive, the argument for additional 
resources becomes more persuasive" (World Bank 2003: 1). 


| 


A. зех Tables 


Bx Table 1 : Maximum likelihood probit estimates of the probability of an infant death in the 
four years preceding the survey, 1994-98 


| In lent Variable Parameter Asym. z-ratio 
Me v's age at child's birth -0.0121 -6.4 
Ме ons age squared at child's birth 0.0002 5.2 
| WI her Scheduled Caste* 0.0378 6.8 
Wi: ier Scheduled Tribe* 0.0407 5.0 
W: her Other Backward Caste* 0.0205 4.6 
W er female child* -0.0153 -2.8 
W her household has piped water* -0.0056 -1.3 
Wo her household has no access to toilet 0.0132 2:5 
|W oer index birth was a twin birth* 0.0526 8.2 
Bi rder of child 0.0023 L5 
|B der of child x Whether female child" 0.0056 3.6 
^ er household has access to electricity* -0.0218 -4.2 
N sr household has access to electricity x Whether electricity supply 
Е wular in village 0.0096 1.9 
B ier household head female* 0.0028 0.4 
\ лег household head widow/widower* 0.0089 13 
chold head's schooling years -0.0015 -4.5 
iers schooling years -0.0025 -4.4 
| jicted In monthly consumption expenditure per capita 0.1371 15.5 
|o government expenditure on health & family welfare per capita in state 
of residence -0.0282 -2.9 
Li: government health/family welfare expenditure per capita in state of 
| residence x Dummy for poor states 0.0038 29 
| Whether village of residence has a sub primary health center* -0.0031 -0.9 
| Percent of villages in district of residence that are connected by a 
pucca road -0.0002 -3.3 
Whether mother received any tetanus shot during pregnancy?" -0.0186 -4.3 
| Whether medical attention was present at time of child's delivery* 0.0022 0.5 
Whether mother received any antenatal саге?” -0.0100 23 
Ln gross domestic product per capita in state of residence 0.0200 19 
| Number of observations 17,781 
| Chi-squared test 576 
Log likelihood -3,818 
0.070 


| Pseudo R-squared 


Notes: Estimation employs unit rec ў с 
state- and district-level data, and uses information on 


survey. Standard errors are correcte х 
are expressed as marginal effects (i.e. the change in probabi 


change in the right-side r 
statistically significance of the marginal effect 


ord data from the second National Fus 


all infant deat! 


s during the fo 
d for heteroscedasticity using the Huber-white method. 
ility of being underweight with a one-unit 
variable.) An “*” implies the variable is dichotomous. Figures in bold indicate 
at the 1096 or lower level. 


Health Survey, merged with relevant 
ur years preceding the 


All coefficients 
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Annex Table 2 : Maximum likelihood probit estimates of the probability of a child aged 0-35 T 


being underweight, 1998-99 


Independent Variable Parameter Asy ratio 
Age in months 0.0685 33.9 
Age squared (months) -0.0014 »2 
Whether Scheduled Caste* 0.0724 »1 
Whether Scheduled Tribe* 0.0845 1.4 
Whether Other Backward Caste* 0.0574 4.7 
Whether female child* -0.0025 2 
Whether household has piped water* 0.0123 0 
Whether household has no access to toilet* 0.0746 1.8 
Whether index birth was a twin birth* 0.1140 5,8 
Birth order of child x Whether female child* 0.0129 0 
Whether houschold has access to electricity* -0.0731 E 
Whether household has access to electricity x Whether electricity 

supply is irregular in village 0.0371 8 
Whether household head female* 0.0109 5 
Whether household head widow/widower* 0.0095 5 
Household head's schooling years -0.0010 2 
Mother's schooling years -0.0151 3 
Predicted log monthly consumption expenditure per capita -0.0966 0 
Government expenditure on nutrition per child aged 0-6 in state 

of residence -0.0716 6 
Government nutrition expenditure per child in state of residence 

x Dummy for poor states -0.0118 

Whether village of residence has a sub primary health center* 0.0090 ) 
Percent of villages in district of residence that are connected 

by a pucca sul -0.0015 6 
Whether medical attention was present at time of child's delivery* -0.0303 7 
Mother's age -0.0227 ~ 
Mother's age squared 0.0004 3.3 
Ln government expenditure on health & family welfare per capita in 

state of residence -0.0324 -1.0 
Ln gross domestic product per capita in state of residence 0.0398 1.3 
Number of observations 13,261 

Chi-squared test 3,158 

Log likelihood -7,613 

Pseudo R-squared 0.172 


merged with relevant 
two births to every 


eligible woman in the sample, and were restricted to children under 3 years of age at the time of the survey. 


coefficients are expressed as marginal effects (i.e., the change in probability of being underweight with a 
one-unit change in the срна variable.) An **" implies the variable is dichotomous. Figures in bold 
cance of the marginal effect at the 10% or lower level. 


Age 


ent Variable Parameter Asym. z-ratio 
onths 0.0441 45.30 
ired (months) -0.0007 -38.04 
Scheduled Caste* -0.0112 -1.19 
Scheduled Tribe* -0.0206 -1.94 
female child* -0.0229 “1,75 
ier of child 0.0143 4.80 
ier of child x Whether female child* -0.0002 -0.06 
sage -0.0065 -7.36 
s schooling years -0.0111 -9.90 
household head female* -0.0029 -0.21 
cd log monthly consumption expenditure per capita -0.1201 -6.88 
t household has access to electricity* -0.0143 -1.80 
household has no access to toilet* 0.0867 8.10 
r household has access to piped water* -0.0187 -2.15 
ICDS center in village of residence* -0.0498 -5.50 
ICDS center in village of residence* x Whether child female* 0.0554 4.35 
ed probability of child being underweight 0.5342 
* of observations 26,779 
yuared test 3,464 
&elihood -16,767 
lo R-squared 0.094 


: Estimation employs unit record data from the first National Famil 


Annex Tables ~ 


Table 3 : Maximum likelihood probit estimates of the probability of a child aged 0-35 months 
being underweight, 1992-93 


y Health Survey, merged with relevant 
village-level data. Anthropometric data were obtained for only the Íast two births to every eligible woman 
in the sample, and were restricted to children under 3 years of age at the time of the survey. Underweight 
is defined as weight that is less than minus two standard deviations below the NCHS standards. Standard 
errors are corrected for heteroscedasticity using the Huber-white method. All coefficients are expressed as 
marginal effects (i.e., the change in probability of being underweight with a one-unit change in the right- 
side variable.) An **" implies the variable is dichotomous. Figures in bold indicate statisti ly significance 


of the marginal effect at the 1096 or lower level. 
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Annex Table 4 : Maximum likelihood probit estimates of school and primary school attendae 


among 6-11 year old children, 1999-2000 


Probability of child Probability о id 
aged 6-11 attending aged 6-11 a: ng 
school —— primary s 
Independent Variable Parameter Asym. z-ratio Parameter As E 
Age dummies: 
Age 7* 0.081 13.59 0.116 61 
Age 8* 0.105 19.20 0.168 53 
Age 9* 0.126 20.80 0.219 49 
Age 10* 0.106 19.76 0.080 42 
Age 11* 0.114 17.82 -0.110 69 
Age and Female interaction dummies: 
Whether female* x Whether aged 6* -0.055 -8.03 -0.039 16 
Whether female* x Whether aged 7* -0.074 -9.03 -0.030 3 
Whether female* x Whether aged 8* -0.080 -10.77 -0.074 15 
Whether female* x Whether aged 9* -0.101 -9.59 -0.076 jl 
Whether female* x Whether aged 10* -0.118 -15.85 -0.086 1 
Whether female* x Whether aged 11" -0.142 -12.29 -0.062 7 
Whether female* Household head's schooling years 0.004 5.12 0.003 | 
Schooling years of head's spouse 0.002 1.41 -0.007 7 
Schooling years of highest-educated adult male 0.014 19.67 0.010 ) 
Schooling years of highest-educated adult female 0.010 9.85 0.004 2 
Whether household head female* 0.000 -0.01 0.077 3 
Whether child of head* 0.092 9.05 0.036 5 
Whether rural resident* 0.013 2:59: 0.040 ) 
Whether farm household* -0.005 -1.10 0.006 6 
Whether agricultural labor household* -0.017 -4.04 -0.036 1 
Log of monthly per capita consumption expenditure 0.084 19.41 0.036 6.43 
Log of annual government expenditure on elementary 
education per child 6-14 years 0.008 1.21 0.026 2.90 
Whether Scheduled Tribe* -0.123 -18.16 -0.063 -7.84 
| Whether Scheduled Caste* -0.057 -11.15 -0.032 -5.07 
| Whether Other Backward Caste* -0.043 -10.13 -0.020 -3.72 
Whether Muslim* -0.067 -13.18 -0.032 -4.99 
Whether Christian* -0.003 -0.19 -0.008 -0.46 
Whether Sikh* -0.090 -5.63 -0.197 -12.41 
Whether female* x Number of cognizable 
kidnappings of women and girls per 100,000 
population in district (1998) (x 1,000) -5.687 -6.93 -4.433 -3.39 
Percent of villages in district of residence that are 
connected by a pucca road (x 1,000) -0.085 -1.28 -0.286 -1.23 
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Mable 4 (Contd.) : Maximum likelihood probit estimates of school and primary School attendance 


among 6-11 year old children, 1999-2000 


Роу of child Probability of child 
aged 6-11 attending aged 6-11 attending | 
______ &hol . primary school 

I »dent Variable Parameter Asym.z-ratio Parameter Asym. z-ratio | 
| P : of population having access to electricity 

in псе (x 1,000) 1.188 16.90 0.893 9.19 
|N ber of primary (grades 1-5) schools per 1,000 
| c ^n aged 6-11 in district (x 1,000) 10.300 15.66 6.681 8.42 | 

I teacher ratio in primary schools (grades 1-5) 

in strict (x 1,000) -0.113 -3.16 -0.313 -7.04 
| 1+ oss domestic product per capita in state of residence 0.241 19.44 0.284 16.92 
| Ni her of observations 66,603 66,603 
(C. шаге statistic 13,922 5,574 

1 kelihood ratio -28,286 -43,298 

1 ; R-squared 0.198 0.061 


Estimation employs unit record data from the 55th round of the National Sample Survey, merged with 
relevant district- and state-level data. Standard errors are corrected for heteroscedasticity ping the Huber- 
white method. All coefficients are expressed as marginal effects (ће. the change in probability of being 
underweight with a one-unit change in the right-side variable.) An "*" implies the variable is dichotomous. 
Figures in bold indicate statistically significance of the marginal effect at the 1096 or lower level. 


e Attaining the Millennium Development Goals in India 


Annex Table 5 : Maximum likelihood probit estimates of primary school completion amore 


12 year old children, 1999-2000 


Independent Variable 


Parameter 


Whether female* 

Household head's schooling years 

Schooling years of head’s spouse 

Schooling years of highest-educated adult male 
Schooling years of highest-educated adult female 
Whether household head female* 

Whether child of head* 

Whether rural resident* 

Whether farm household* 

Whether agricultural labor household* 

Log of monthly per capita consumption expenditure 


Log of annual government expenditure on elementary 
education per child 6-14 years 


Whether Scheduled Tribe* 
Whether Scheduled Caste* 
Whether Other Backward Caste* 
Whether Muslim* 

Whether Christian* 

Whether Sikh* 


Whether female* x Number of cognizable kidnappings of women 
and girls per 100,000 population in district (1998) (x 1,000) 


Percent of villages in district of residence that are connected 
by a pucca road (x 1,000) 


Percent of population having access to electricity in district (x 1,000) 


Number of primary (grades 1-5) schools per 1,000 children 
aged 6-11 in district (x 1,000) 


Pupil teacher ratio in primary schools (grades 1-5) 
in district (x 1,000) 


Ln gross domestic product per capita in state of residence 
Number of observations 

Chi-squared statistic 

Log likelihood ratio 

Pseudo R-squared 


-0.041 
0.006 
0.005 
0.009 
0.012 

-0.165 
0.001 

-0.003 

-0.021 

-0.006 
0.041 


0.067 
-0.105 
-0.074 
-0.029 
-0.128 

0.027 
-0.266 


-16.779 


0.367 
0.829 


1.101 


-0.198 
0.218 
10,652 
1,265 
-6,493 
0.088 


5.39 


Notes: Estimation employs unit record data from the 55th round of the National Sample Survey, merged with 
relevant district- and state-level data. Standard errors are corrected for heteroscedasticity using the Huber- 
white method. All coefficients are expressed as marginal effects (i.e., the change in probability of being 


underweight with a one-unit change in the right-side variable.) An “*” 


Figures in bold indicate statistically significance of the marginal effe 


implies the variable is dichotomous. 
ct at the 1096 or lower level. 


Equation (2) (with variables 
having insignificant 
Equation (1) parameter estimates dropped) 
Interacted with Interacted with 
female dummy: female dummy: 
I ient Variable Parameter Asym. Parameter Asym. Parameter Asym. Parameter Asym. | 
z-ratio z-ratio z-ratio — z-ratio — z-ratio 
Aj 0.1660 47.37 -0.0077 -1.50 0.1587 61.94 
А ured -0.0087 -59.93 -0.0001 -0.60  -0.0086 -79.89 
W child of head* 0.1456 15.38 0.0542 457 0.1424 15.00 0.0693 5.94 
W rural resident* 0.0442 7.20 -0.0678 -7.70 0.0452 8.32 -0.0670 -8.09 
M r farm household* 0.0011 0.20 -0.0197 -2.55 -0.0191  -3.47 
| cr agricultural labor 
he па“ -0.0569 -10.23 0.0209 2.68 -0.0586 -12.44 0.0234 326 
Lo nonthly per capita 
cor iption expenditure 0.1383 26.49 -0.0209 -2.79 0.1474 28.68 -0.0405 -5.63 
Lo: anual government 
ex ture on elementary 
& dary education 
ре М 6-18 years 0.0349 2.76 0,0258 143 0.0437 626 
R | government 
с ture on secondary 
|e n to that on elementary 
a "пдагу education 0.0022 8.12 0.0026 6.76 0.0023 10.45 0.0023 6.63 
9 lation having access to 
el ity in dine 0.0011 11.35 0.0008 5.64 0.0011 13.47 0.0007 5.38 
9 ws in district of residence 
tha ce connected by a 
pi се : 0.0010 10.95 -0.0007 -5.36 0.0010 11.21 -0.0007 -5.39 
Sc! ling years of 
hiv -едисатед adult male 0.0236 45.70 0.0003 0.40 0.0236 63.86 
Schooling years of 
highest-educated adult female 0.0129 18.36 — 0.0107 10.75 0.0134 19.95 0.0093 10.46 
Number of elementary and 
secondary schools per 1,000 
children aged 6-18 in district 0.0052 3.82 0.0071 3.60 0.0058 4.50 0.0062 3.49 
Pupil teacher ratio in elementary 
and secondary schools in district -0.0010 -4.13 0.0003 0.84 -0.0008 -4.76 
Number of cognizable 
kidnappings of women and 
girls per 100,000 population 3 
in district (1998) -0.0007 -0.70 -0.0061 -4.81 -0.0063 -7.97 
Whether Scheduled Tribe* -0.1311 -16.17 0.0018 0.16 -0.1297 -22.34 
Whether Scheduled Caste* -0.0402 -6.70 -0.0323 -3.71 -0.0400 -7.03 -0.0318 -4.08 | 
Whether Other Backward Caste* -0.0283 -5.55 -0.0336 -4.53 -0.0281 -5.80 -0.0330 -5.02 
Whether Muslim* -0.1221 -19.02 0.0319 3.72 -0.1250 -19.88 0.0356 14.35 
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Table 6 : Maximum likelihood probit estimates of school attendance among 6-18 year olds, 
by sex, 1999-2000 
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Annex Table 6 (Contd.) : Maximum likelihood probit estimates of school attendance among 6-18 


by sex, 1999-2000 


Equation (2) (with variab! 
having insignificant 
Equation (1) parameter estimates droppe 
Interacted with Interact 
female dummy: female «i: 
Independent Variable Parameter Asym. Parameter Asym. Parameter Asym. Paramete: 
z-ratio — z-ratio — z-ratio — z-ratio — z-ratio — z-ratio 
Whether Christian* 0.0153 0.93 0.0419 1.80 0.0561 
Whether Sikh* -0.1516 -9.03 0.0471 2.19 -0.1571 -9.34 0.0551 
Whether female* 0.5471 3.31 0.5008 3.99 
Ln gross domestic product 
per capita in state of 
residence 0.0151 0.53 -0.1336 -3.26 -0.0913 
Number of observations 139,951 139,951 
Chi-squared test 47,216 47,103 
Log-likelihood ratio test -65,433 -65,535 
Pseudo R-squared 0.2651 0.2640 


Notes: Estimation employs unit record data from the 55th round of the National Sample Survey, mer 
relevant district- and state-level data. Standard errors are corrected for heteroscedasticity using t! 
white method. All coefficients are expressed as marginal effects (i.e., the change in probability 


underweight with a one-unit change in the right-side variable.) An **" 
Figures in bold indicate statistically significance of the marginal effe 


implies the variable is dicli 
ct at the 10% or lower leve! 


vith 
her- 


ing 


ius. 


»endent Variable 


Parameter Asym. z-ratio 


S йар years of highest-educated adult male 


» ling years of highest-educated adult female 


\ ner household head female* 


»er rural resident* 
her farm household* 


iher agricultural labor household* 


\ her Scheduled Tribe* 


her Scheduled Caste* 
^er Other Backward Caste* 
her Muslim* 


her Christian* 


VO cher Sikh* 


‘her household has access to electricity* 


her household has access to electricity* x 
‘her poor state* 


| households with access to safe drinking water in district 


| households with access to safe drinking water in 
t x Whether poor state* 


nt of villages in district of residence that are connected by 
icca road 


nt of villages in district of residence that are connected 
pucca road x Whether poor state* 


| grain production (kgs) per capita in district 


| grain production (kgs) per capita in 
ict x Whether poor state* 


f cultivated land irrigated 

of cultivated land irrigated x Whether poor state* 

tes of cultivated land 
Log of mean monthly per capita consumption expenditure in district 
Number of observations 
Chi-squared statistic 


Log likelihood ratio 


-0.0065 1446 | 
-0.0076 4474 | 
-0.0473 5.37 
-0.0509 -9.68 
-0.0514 -9.25 
0.0528 10.48 
0.0346 5.04 
-0.0168 3.16 
-0.0809 -18.88 
0.0324 5.50 
0.0134 1.19 
-0.0440 277 
0.0049 0.69 
0.0123 1.55 
0.0004 3.62 
-0.0006 5.22 
-0.0013 ALIS 
-0.0011 -8.18 
-0.0001 -10.09 
-0.0002 -6.61 
-0.0007 -8.91 
-0.0004 -3.73 
-0.0238 -17.04 
-0.2596 -33.28 
92,334 

7,505 

-60,186 


Notes: Estimation employs unit record data from the 55th round o mp 
defined as average calorie intake per person per day 


relevant district- and state-level data. Calorie deficiency is 


in a household being less than average daily calorie requirements 
on the basis of individual occupation. Standard errors are correct 
white method. All coefficients are expressed as marginal effects (i.e. 
underweight with a one-unit change in the right-side variable. 


Figures in bold indicate statistically significance of the margi: 


f the National Sample Survey, merged with 


per person, with the latter being estimated 
ed for heteroscedasticity using the Huber- 
, the change in probability of being 
) An “*” implies the variable is dichotomous. 
nal effect at the 10% or lower level. 
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Annex Table 10 : List of regions ranking among the lowest quartile of all regions in 
India on three or more of the five millennium development indicators considered in 
this report, 1998-2000 
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NSS RegionID Region State Number of indicators 
on which region ranks 
in lowest quartile 
53 Central Bihar 3 
132 Vindhya Madhya Pradesh 3 
134 Malwa Madhya Pradesh 3 
135 South Madhya Pradesh 3 
137 Northern Madhya Pradesh 3 
214 South Eastern Rajasthan 3 
241 Tripura Tripura 3 
252 Western Uttar Pradesh 3 
254 Eastern Uttar Pradesh 3 
255 Southern Uttar Pradesh 3 
51 Jharkhand Jharkhand 4 
52 Northern Bihar 4 
133 Central Madhya Pradesh 4 
192 Southern Orissa 4 
253 Central Uttar Pradesh 4 
255 Southern Uttar Pradesh 4 
136 South Western Madhya Pradesh 5 
213 Southern Rajasthan 5 
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Attaining the Millennium Development Goals in India 
Reducing Infant Mortality, Child Malnutrition, Gender Disparities and Hunger-Poverty 
and Increasing School Enrollment and Completion 


India has committed to attaining the Millennium Development Goals (MDGs) by the year 2015. The 
MDGs are a set of numerical and time-bound targets related to key achievements in human 
development launched at the Millennium. Summit 2000. In the developmental context, they 
constitute the most widely-accepted yardstick of efforts made and policies implemented by 
governments, donors, and non-governmental organizations. Attaining the MDGs is imperative and 
especially so for a developing country such as India. 


Significant among these goals are: 


Halving of the child underweight rate (from its level in 1990) 

Halving the proportion of people who suffer from hunger 

Two-thirds reduction in infant mortality rates 

Universal primary schooling 

Complete elimination of gender disparities in schooling opportunities. 


How likely is India to reach these targets? And what will it take—by way of policy interventions—to 
attain the goals? 


This report critically analyzes India's performance across five selected MDGs. It uses a variety of 
data sources to analyze past progress in social indicators, paying particular attention to the 
heterogeneity of progress across India's many states and sub-units. It establishes correlations 
between the millennium development outcomes and various policy interventions, and proceeds to 
project the likely evolution of the millennium development indicators through 2015 based on 
particular policy scenarios. 


The report concludes by assessing the prospects of India as a whole—above all its poorer 
states—attaining the five MDGs by 2015. In doing so, the report highlights the type and scale of 
interventions that will be needed to attain these goals. This first of a kind presentation of data and 
analysis will be essential for policy-makers, scholars, and researchers in the fields of development 
studies, health, economics, and politics, as also for activists in organizations as they prepare to 
understand and confront the MDG challenges facing India. 
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